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CANDLE FEET. 
derenihigiptlisinat 

We especially ask the attention of our readers 
to the communicated article in this number. 

It contains food for reflection. When we pub- 
lished Mr. Lamson’s tables in the proceedings of 
the last meeting of the New England Association, 
we felt that there was great value in the method 
of stating the results of his experiments. A care- 
fully tabulated statement of a series of results is 
always valuable for it almost enforces comparison, 
and is almost sure to lead to deductions that 
prove of value. 

In Mr. Farmer's article in another column he 
proposes for adoption a new term, which seems 
so simple that it cannot be misunderstood. This 
term is CANDLE FEET, by which it is meant to ex- 
press the light-giving power of one pound of 
coal, 

We often hear of the yield per pound of coal, 
and the illuminating power of gas. This term, 
as proposed by Mr. Farmer, expresses the pro- 
duct of the two, and, if adopted, would give a 
concise expression for what is now only expressed 
by a long and roundabout phraseology. With 
reference to the other points in the article we hope 
that they will be not only read but discussed 
through our colums, While we would not for a 
moment discourage any one, still, from all the 
information that we can gather, gas makers are 
not so very much driven just now that they could 
not find a little spare time for putting down some 
of their views on paper. 

We doubt not many are engaged in preparing 
themselves for the discussion of the various sub- 
jects marked out for the next meeting of the 
American Gas Light Asssciation, but in the mean_ 
time an idea set rolling may gather force by dis- 
cussion, and new ideas may be evolved that will 
prove of service in the end. 








‘ELEMENTS OF PHYSICAL MANIPULA- 


TION. 
By Prof. E. C. Pickserrna, 





The Riverside Press, of Cambridge, are about 
issuing the Second Volume of this most excellent 
work, Prof. Pickering has furnished a much 
needed handbook in this publication. 

The scope of the book has been very much en- 
larged from its original design, and ‘“‘ aims to de- 
scribe the principal methods of experiment with 
which every physicist should be familiar.” In 
describing these methods the author divides each 
into two parts—first giving a careful description 





| of the apparatus necessary, and secondly the de- 
tails of using the same. This Second Volume 
treats of Electricity, Heaty Mechanical Engineer- 
ing, Meteorology, Practical Astronomy, Lantern 
Projections, etc., with three appendices. One of 
which consists of 20 very valuable tables, which, 
besides the usual tables of squares, logarithms, 
signs, etc., comprise tables of useful constants, 
properties of metals, liquids, gases and vapors, 
and much other valuable information which is sel- 
dom found in so concise and compact a form. 

To the amateur in Physics the book will be a 
never-ending source of occupation, while to the 
student and to the engineer, the instructor and 
the practical man, it will be invaluable. Among 
other things, it gives a list of the works and au- 
thors considered to be the best standard authori- 
ty on the various subjects to which the book re- 
lates. Many are the times when one is following 
up some line of investigation, that a list of books 
of authority that might be consulted bearing up- 
on the subject in hand, would be of great value, 
both in saving of time and in giving confidence in 
the results obtained. The whole style of the 
work is simple and well adapted to the purpose 
for which it was designed. It is printed on ex- 
cellent paper with good clear type, and has illus- 
trations when necessary. This part of the work 
reflects much credit upon the Messrs, Hurd 
and Houghton, Publishers. 

To all interested in experimental work of any 
kind, these two volumes cannot fail to be of ser- 
vice, 








RESULTS OBTAINED AT THE 
DRESDEN GAS WORKS. 


From the Journal fur Gasbeleuchtung we take 
the following figures as to the working of the 
Dresden Gas Works (2 works) : 

Gas made, vld works reac 5,071,120 cu. meters. 








ae ae ee 4,279,060 *‘* 
s ‘“ “cc 
a WOM os whee 9,350,180 * “9 
Gas sold consumers ...... 6,750,478 cu. meters 
‘© Publiclamps ...... 1,853,829 ** “ 
‘* Used in works ...... 48,289 *< e 
** unaccounted for...... 697,584 ‘* 
No. private burners ...... 93,083 
“ Street lamps ...... 4,326 
* Meters Mery 7, 592 


Largest daily make, Dec, 18th, 48, 060 cu. meters. 
Number of beuches 50 
“6 retorts 325 
Total No, of charges...... 319,403 
34°12 lbs. coke used for each 100 Ibs. coal carbon- 
a 58°3 pr. ct. of coke made was used for 
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SKETCH OF HARRISON McKINSTRY. 
Genie 

Harrison McKinstry, whose death occurred at 
Royer’s Ford, Pa., on May 20th, 1876, by being 
crushed between two passing trains while attempt 
ing to get on to one of them, was well known 
threughout the country from his connection with 
the erection of gas works, 

He was by trade a blacksmith, and entered the 
works of the senior member of the firm of Jesse 
W. Starr & Son, at Camden, N. J., in 1844, con- 
tinuing with this concern, with the exception of 
two years spent at farming, until the time of his 
death—most of these years being spent in super- 
intending the erection of the large number of gas 
holders and apparatus for gas works, which this 
firm has constructed in various parts of the 
United States. 

He probably possessed as extensive an experi- 
ence and as large a practical knowledge of the 
manufacture and putting together of gas appara- 
tus as any other man in the country. 

He was remarkable for his native ingenuity in 
times of emergency, requiring prompt and de- 
cided action, as well as for his excellent judgment 
and extreme caution, 

He was honest and conscientious in the dis- 
charge of all of his duties ; possessed of unim- 
peachable integrity ; and had a suavity of manner 
which made his ¢cmpanionship agreeable and de- 
sirable to all who knew him. 

His death was particularly sad, happening as 
it did as he was about returning home in response 
to a telegram to hasten to the bedside of his wife 
then dangerously ill. 

His wife survived him but 48 hours. He was 
62 years of age. 

He leaves two sons and two daughters to mourn 
his loss, beside very many friends, none of whhm 
more sincerely regret his melancholy demise than 
the firm he represented so faithfully and so well 
through so long a period of years. * 








The Amount of Light Obtained from Coal. 





111 Broapway, New Yors, April 10, 1876. 

Mr. Editor: I beg to point out a few important 
facts relating to experiments made by Mr. Lam- 
son, at the Boston Gas Works, February 18th and 
23d, 1876, which I hope will convince every en- 
gineer that a much larger amount of light may be 
obtained from one pound of Penn coal than is 
generally extracted. 

For the purpose of making the said facts as 
clear as possible, I will first introduce to your no- 
tice, a new and much more simple method for 
comparing one test with another, than by the for- 
mula for sperm equivalent, or any other. 

I merely multiply the candle power by the yield 
of gas per pound of coal, and call the product— 
candle feet. This formula brings the yield and 
candle power together under one simple term, 
which can be easily understood and applied. 

By this formula we can easily compare one gas 
with another, as, for example— 

If one pound of Penn coal will yield 4.25 cubic 
feet of 15.75 candle gas, and one pound of Des- 
pard coal will yield 4°25 cubic feet of 20 candle- 
gas, what is the value of each in eandle feet, and 
how much more valuable will the one coal be 
than the other for gas making purposes, when 
everything else is equal ? 

Penn coal 4°25x 15°75=—66°93 candle feet. 

Despard “© 4°25x20°00=8500 ‘* os 

and (85°00—66°93) x 100 





=26°99 per cent. 


66°93 
The Penn gives 66°93 candle feet and the Des- 
pard 85; and, consequently, the Despard is 


worth 26°99 per cent. more than the other for gas 
making purposes. Or, in other words, the Des- 
pard coal will yield 26°99 per cent more light than 
the Penn. 

Of course there are other things which must be 
always taken into the account, when comparing 
one gas coal with another, viz.— 

Quantity and quality of the coke per ton. 


Quantity of gas purified by one bushel of lime. 

The Penn, in this case, yields more coke and 
requires less lime for purification than the other. 
By using Despard coal one man can make 26°99 
per cent, more gas per day, than he can by using 
the other. 

I will now give one more example on compari- 
sons, viz. : If one pound of coal, A, will yield 5 
cubic feet of 13°60 candle gas, and one pound of 
coal, B, will yield 4°25 cubic feet of 16-candle 
gas, what is the value of each, when everything 
élse is equal ? 

CoalA. 5 x13°60=68 candle feet. 
“ce B. 4°95x16 =68 “ce “ec 

Aseach of these coals yields 68 candle feet, 
they are equal in value for gas making purposes. 

I will now give the table of tests made by Mr. 
Lamson, and add two extra columns to each ta- 
ble, viz.—one for the candle feet, and the other 
for the sperm equivalent. I will also place at the 
bottom of each one of the best and most import- 
ant tests which he made, and gives in his inter- 
esting paper, viz.—‘‘ We tried one curious exper- 
iment as follows: Retorts were run under half 
inch vacuum ; yield, 6°38 cubic feet to the pound 
of 10°91 candles ; air was of course drawn in.” 


TABLE 








If we examine the results given in the 11th and 
12th columns of both tables, we see that the value 
of the gas in candle feet, and sperm equivalents, 
has gradually increased as the volume increased, 
and as the candle power decreased. For instance, 
when the production from ove pound of coal was 
only eight-tenths of a cubic foot of 19°60 candle 
gas, we only obtain 15°68 candle feet, and 120 
sperm equivalents ; but when the production was 
increased to 5°14 cubic feet of 13°41 candle gas, 
we then obtain 68°92 candle feet and 529 sperm 
equivalents. 

A very simple calculation will now show you 
that the 6°38 cubic feet of 10°91 candle gas per lb. 
gave— 


(69°60—15°68) x 100 
—=343 per ct. more light than 

















15°68 that of 1st test in table. 
(69°60—33°25) x 100 
=109 per ct. more light than 
33°25 that of the 2d test. 
(69°60—47 24) x 100 ; 
= 47 per ct. more light ‘than 
47°24 that of the 3d test. 
(69°60—56°80) x 100 
=22°5 per ct. more light than 
56°80 that of the 4th test. 
(69°60—64°09) x 100 : 
= 8°5 per ct. more light than 
64°09 that of the 5th test. 
Mo. I. 


Test 2400 Ibs. of Penn Coal; 12 Clay Retorta; Charge, 200. lbs. each; Duration, 4 hours; Retort- 
Valves open; One-quarter Inch pressure on Retorts. 
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yield per test with one-half inch vacuum, was 14°291 cubic feet, or 6°88 enbic feet of 10°91 


ea) a : aH o © 
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ez | Ba x ag 5s e |csig at Py 
5 Py Es . 2° FA ie os |2 z s 3 3 E 
2m 3 g4 3 2 ce gaS | £& | Fm & 3 é S 
ty a | © = a o 4 fo) Fjijalo |e 
3 
3.30 193 1930 19.60 8 19.60 15.68] 120 
4 440 2470 17.07 1.83 18.17 95° 66° 52 65 33.25) 255 
4.30 654 2140 15.73 2.72 17.37 47.24) 362 
5 $42 1880 12.26 3.50 16.23 91° 69° 50 66 56.80) 436 
5.30 1000 1580 10.79 4.17 15.37 64.09} 492 
6 1134 1340 6.88 4.72 14.37 92° 69° 50 65 67.82| 520 
6.30 1210 760 2.91 5.04 13.65 68.79) 528 
7 1234 240 1.5 5.14 13.41 76° 66° 54 65 | 68.92) 529 
6.38* 10.91* 69.60*| 534* 
. * Test made with one-half inch vacuum, 
The yield per Table was 11,513 cubic feet per ton, or 5°14 cubic feet per Ib., of 13°41 candle . The 
© gas. 





























TABLE No. 2. 
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9.30 

10. 180 1800 19.60 -75 19.60 86° 66 52° 65° | 14.70) 112.8 
10.30 400 2200 17.95 1.66 18.69 31.02) 238.2 
11. 600 2000 15.34 2.50 17.57 81° 67° 54° 65° | 43.92) 337.3 
11.30 774 1740 14.06 3.23 16.78 54.19) 416.2 
12. 935 1610 10.80 3.89 15.75 78° 67° 52° 66° | 61.26) 470.5 
12.30 1068 1330 10.00 4.45 15.03 66.88) 513.6 
i. 1170 1020 4.48 4.87 14.11 72° 67° 54° 66° | 68.71) 527.7 
1.30 1227 570 2.00 5.11 13.55 69.24) 531.7 

6.38* 10.91* 69 .60*|534.5* 























* Test made with half-inch vacuum. 








The yield per table was 11,446 cubic feet per ton, or 5°11 cubic feet per pound of 13°55 candle gas. 
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(69°60—67°82) x 100 
67-82 
(69°60—68-79) x 100 


68°79 


(69.60—68 -92) x 100 
=0°'98 per ct. more light than 
68°92 that of the 8th test. 


These experiments and results prove conclu- 
sively that the Gas Fraternity have been laboring 
under a mistaken notion, in supposing that the 
value of the gas decreased as the volume of the 
gas was increased, Instead of that being the 
case, by the ordinary process, the value is actually 
increased as the volume is increased. 

I calculate that if our present process for mak- 
ing gas were perfect, that the said tests should 
have given about the following results in candle- 
power : 





= 2°6 per ct. more light than 
that of the 6th test. 





= 1-1 per ct. more light than 
that of the 7th test. 





69 
1st half hour——-=86:25 candles. 
8 


69 
2d half hour——=37°70 “ 
1:83 


69 


3d half hour sane > . “6 





2°72 


69 
4th half hour——-=19°'70 *‘ 
3°50 


69 
5th half hour——=1654 ‘ 
4:17 


6th half hou =1461 . “ 





4°72 


69 
7th half hour——-=13°69 ‘“ 
5°04 
69 
8th half hour——=13°42 ‘ 
5:14 


69 
—=1081 ‘ 


Extra test 


The constant 69, used in the dividend of this 
table, was about the maximum candle feet obtain- 
ed from the Penn coal, and the divisors are the 
number of cubic feet of gas obtained in each test. 

From tke time the charge is placed in the re- 
tort, to the time it is carbonized, the gas gradu- 
ally gets lighter, and, consequently, it is brought 
to that condition at which it will take up a large 
amount of the hydrocarbons which are left in the 
apparatus and pipes by the heavier gas. This 
may possibly be one of the reasons why the value 
of the gas is increased as the volume is increased, 
as in the preceding tests. 

I now think that the following facts ought to 
satisfy all that the results obtained in the eighth 
test of the table were much better than those ob- 
tained in the first test. The former gave 64 times 
the volume of gas obtained in the latter, conse- 
quently we have 64 times 13°41 candles, or 85 
candles. 

The gas as per yield in the 8th test will supply 
6°4 argand burners, each consuming 5 cubic feet 
per hour, and giving 13°41 candles. The candle 
power of the six argand burners combined will be 
6°4 x 13°41, or 85 candles, while the gas as per 
yield in the 1st test will only supply one argand 
burner consuming 5 cubic feet per hour, and giv- 
ing 19°60 candles. 

During the year 1868, when I was working for 
the Manhattan Gas-Light Company of this city, 
L introduced two methods for taking the candle 
power of rich gases, viz:—One by gas mixtures, 





and the other founded on the fact that the inten- 
sity of a flame from ordinary gas is as the square 
of the volume of gas consumed ; and in the year 
1870 I introduced the gas and air, and hydrocar- 
bon formulas for the same purpose. 

As I have now a favorable opportunity for ap- 
plying the Formula for gas mixtures, on the tests 
made by Mr. Lamson—I will adply it on those 
in his 1st table. 

He has fortunately given us 8 series of yields, 
with the candle power of each, and he has also 
given us the sum of these yields and its candle 
power. 

These yields varied greatly in volume and can- 
dle power. The yields per half hour ranged from 
240 to 2470 cubic feet of gas, and the sum of these 
yields was 12,340 cubic feet. 

The candle power ranged from 1.50 to 19°60 
candles, and the illuminating power of the whole 
yield was 13°41 candles. 

Now, if we multiply each of these yields by the 
candle power which it gave, and divide the sum 
of those products by the sum of the yields, the 
quotients will give the candle power of the whole 
yield as follows : 





Test. Cu. ft. Candles. Product. 
1st. 1930 x 1960 = 37828°0 
2d. 2470 x 1707 = 42162°9 
3d. 2140 x 15°73 = 383662°2 
4th. 1880 x 12°26 = 23048°8 
5th. 1580 x 10°79 = 170482 
6th, 1340 x 688 — 9219-2 
7th. 760 x 291 = 22116 
8th. 2400 x 150 = 360°0 

12340 165540°9 
65540°9 
and ; =13°41 candles. 


Here we had 8 difierent quantities and qualities 
of gas to mix and bring together. 

I will now give the candle power of the whole 
mixture, in accordance with one of the preceding 
tables: 


Test. Cu. ft. Candels Product. 
Ist. 1930 x 86°25 = 166462-50 
2d. 4400 x 37°70 = 165880-00 
8d. 6540 x 25°36 = 166854°44 
4th. 8420 x 19°70 = 165874:00 
5th. 10000 x 16°54 = 165400-00 
6th. 113840 x 1461 = 165677°40 
7th. 12100 x 1369 = 165649-°00 
8th. 12340 x 13°42 = 165602-00 
67070 1327399 -34 
1327399 34 
and ——_—_—_- = 19°79 candles. 
67070 


The second column of this table is taken from 
the first column of Mr. Lamson’s first table, and 
the second column from one of mine, 

This last calculation shows that the whole yield 
of 12340 cubic feet should have given 19°79 can- 
dles if the present process had been perfect— 

or, 11513 cu. ft. of 19°79 candle gas per ton, 
or, 5:14 cu. ft. of 19°79 candle gas per lb. 
or, 5'14x19°79=101 candle feet. 

Consequently, this calculation shows that one 
ton can produce by proper management— 

101 candle feet—or, 5:14 cu. ft. of 19°79 candle gas 

If the decimals had been carried out further in 
this and the other table, we should have had all 
the products alike. 

Ihave now come tothe conelusion that Mr. 
Lamson has calculated the candle power (in his 
sixth column) of total gas at end of each half 
hour, by this formula for mixtures ; and, conse- 
quently, it is not quite as satisfactory as if he had 
tested the same on the photometer bar. 

We ought not to be very much surprised at 
these results, for Dr. Gesnor states in his work 
on ‘Coal and Petroleum,” that one ton of Pitts- 





burgh coal will produce 49 gallons of crude oil 
and also a considerable quantity of rich gas— 
Newcastle coal, 48 gallons ; Newburgh, 72 gal- 
lons ; Darlington, 56 gallons; Boghead, 120 gal- 
lons ; Albertite, 110 gallons ; Breckenridge, 130 
gallons. 

Now, as it is generally agreed that one gallon 
of crude oil will produce 70 cubic feet of 70 candle 
gas, we certainly ought to get better results than 
we generally do. 

It is very singular, that with the ordinary pro- 
cess for making gas from coal, we never obtain 
any rich gas, whether the yields be large or small, 
We never see any signs of such rich gas as that 
given in the preceding calculations—consequently 
Iam certain that the present system is radically 
wrong. 

I calculate that Mr. Lamson lost in his first se- 
ries of tests, the following amount of gas: 








69 Cu. ft. per Ib, of 19°60 
Ist -8 ———-=2°7 candle gas during the 
19°60 ! first half hour. 
69 Cu. ft. per lb, of 18°07 
24 1°83———--=1'99 <candle gas during the 
18:07 U second half hour. 
69 Ct. ft. per lb. of 17.37 
3d 2°72———-=1'25 .<candle gas during the 
17°37 (third half hour, 
69 Cu, ft. per lb. of 16°25 
4th 3°50—-——-=0°75 <candle gas during the 
16-23 (fourth half hour. 

69 ( Cu. ft. per Ib. of 15°37 
5th 4°17— -=0'31 {candle gas during the 
15:37 (fifth half hour. 

69 (Cu. ft. per lb. of 14°37 
6th 4°72— - =0°08 candle gas during the 
14:37 (sixth hal? hour. 
69 (om ft. per lb. of 13°65 
7th 5:04— ——-=0°01 <candle gas during the 
13°65 (seventh hulf hour, 


This loss, I am confident, arises from the pres- 
ent system of charging the retorts. 

Into a small retort, 20" x 12” x 8’6" long, we 
often put 260 lbs. of coal; consequently, the 
temperature runs down; the heat cannot pene- 
trate the interior of the mass, and the production 
is only a vapor which is converted into a tarry oil 
by condensation. 

For comparison, we will now convert the results 
from the coal oil into candle feet ; and, as I said 
before, one ton of Pittsburgh coal will produce 
49 gallons (U. 8S. gallon, 231 cubic inches) of 
crude oil, and one gallon of the crude oil will 
yield 70 cubic feet of 70 candle gas— 

Consequently, 2240 pounds of the said coal will 
produce 49 x 70=3430 cubic feet of 70 candle gas 

3430 
or, ——=1'5 cubic feet of 70 candle gas per Ib. 
2240 of the said coal. 


Therefore, by the coal oil process, we obtain— 
1°5 x 70=105 candle feet. 
And, by ‘the ordinary process, we obtain— 
5°14x 13'41=68°92 candle feet. 
(105 -00—68°92) x 100 
and 





=52 per cent, 
68°92 

Consequently, the results obtained by the coal 
oil process, from one ton of coal, are 52 per cent. 
higher than those obtained by the ordinary pro- 
cess for making gas. 

By referring to a former statement in this pa- 
per you will see that I calculated that one ton of 
the Penn coal would, by proper management, 
produce 5.14 cubic feet of 19.79 candle gas or 101 
candle feet, and as this result is only about 4 per 
cent. less than that obtained by the coal oil pro- 
cess I think that the said statement is not very 
far from the truth. 

WruuaM Farmer, 
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West of Scotland Association of Gas Man- 
agers. 


= — 


The Fourth Yearly Meeting of this Association was 
held on Thursday, the 27th of April, in the Temper- 
ance Institute, Greenock—Mr. W. Dunlop, the Presi- 
dent, occupying the chair. 

We gave last week some quotations from the ad- 
dress of the President, and to-day we give some fur- 
ther extracts and the discussion thereon 

The sub-committee appointed to investigate into 
Mr. Malam’s process of gas manufacture, are exceed- 
ingly sorry to have to report that, after making a pro- 
posal in accordance with your remit from Stirling 
meeting, they have failed to secure a trial of that 
gentleman’s apparatus, The correspondence connect- 
ed with this matter appeared in the Journal of Gas- 
Lighting of the 25th of January last. 

It is now about four years since this proces3 was 
first brought under our notice by the patentee, 
and it has furnished a fund for discussion at nearly 
all our meetings since that time, but at the present 
moment we are almost as wise upon the subject, 
and have now nearly as much information regarding 
it, as we had after it had been brought before us for 
the first time. . 

Somehow there has always been a lack of facts to 
show the real value and thorough practicability of 
this process; there has always been an apparent 
unwillingness on the part of the patentee to have 
his invention subjected to a sifting practical trial—a 
thing he ought to have hailed with pleasure, as there- 
by his interest might have been promoted. 

A fair and candid test by our Association at his 
worke would at once have settled the fact of its util- 
ity or non utility, but, by refusing to give assent to 
this test, he himself, has been the means of raising 
doubts in our minds. Ifhe were certain it would 
prove a success, and if he himself had found it to be 
so, then it would have enhanced the value of the pat- 
ent, and strengthened the impression in our minds 
that it was an invention at once simple and profitable. 

It is, indeed, a pity that men will patent processes, 
and continue strenously to uphold them, when for 
their support they have not a vestage of proof, when 
they have nothing whereby they can maintain their 
position except their own bold statements, and when 
these bear contradictions on their face. We cannot 
think contradictories; and it is, in my opinion, as 
impossible to conceive an increase of the heat of the 

retort, thereby increasing the yield, withuut corres- 
pondingly reducing the illuminating power, as it is 
to conceive a figure square and at the same time 
round. 

And now, gentlemen, it only remains for me to 
apologize, or rather explain some of the remarks 
which I made on gas-exhausters at our last meeting 
at Stirling. Ihave no doubt that most of you will 
have noticed, from the pages of the Journal of Gas- 
Tfighting, the criticisms that those remaks called forth, 
and the correspondence which followed thereon. I 
am quite ready to admit that those remarks of mine 
were rather indefinite and ambiguous, but I trust to 
be able to show you to-day why they were so. They 
were thrown out more as matters of personal opiniun, 
and I hope, when once I have explained myself, you 
will not consider them groundless. 

The reading of Mr. Young’s paper, at our Apri, 
meeting at Lunark, on ‘‘ the New Process of ‘Treating 
Gases during Condensation,” interested me very 
much ; and I took the liberty of calling upon that 
gentleman at the Clippens works, to make further in- 
quiries on the subject. He not only gave me all the 
information I asked, but also handed over the use of 
his experimental apparatus to make the necessary ex- 
periments for my own satisfaction ; only stipulating 
that any other information I might acquire, whilst 
making those experiments, should be kept strictly pri- 
vate. Imadea good many experiments on various 
coals and shales, and was so satisfied with the results 
that I recommended my committee to erect similar 
apparatus in the Hamilton Corporation Works, and 


they, after fully considering the matter, agreed to do 
so; and, as I have no doubt most of you know, I have 
it now in operation, with results, so far as I have 
gone, quite up to my expectation. 

During the time I was making those experiments at 
Clippens, Mr. Young was making researches on the 
influence of pressure on the destructive distillation of 
bituminous substances under varying pressures. 
Those experiments, being made beside me, interested 
me very much—more, perhaps, on account of my 
having made some practical experiments in the same 
direction some time previously, with the view of test- 
ing the influence of exhaustion on the yield and illu” 
minating power of the gas, and the deposit of carbon 


Mr. Young’s apparatus consisted of two very strong 
cast-iron retorts, connected with a condensing ar- 
rangement, on the inlet and outlet of which were fix- 
ed valves for regulating the pressure under which it 
was desired to conduct the distillation. 
was more particularly directed to the relative effects 
of pressure on carbonization and condensation, those 
valves were so placed that the pressure conld be either 
kept on the retort alone, the condensation taking 
place under reduced pressure, or both retort and con- 
denser kept under similar pressures. 
those experiments, so far as they had gone when I 
penned the few remarks laid before you on exhaustion 
at our Stirling meeting, showed that the pressure on 
the coal during distillation did not affect the illumin- 
ating power of the gas so much as the condensation 
of the gases under similar pressures. 
different view altogether to take of exhaustion— one 
that had not hitherto received attention. Most gladly 
would I have laid this new view of exhaustion in very 
plain terms before you ; but seeing I was a privileged 
person at those experiments, and that I had promised 
I would not make public or any other use of what I 
saw, | was conpelled to say nothing, or only use the 
language I did, and express my own opinions. 

Those experiments have now been so far completed 
and along with the results of others covered by pat- 
ent, and as I now have the liberty of the patentces to 
make use of the information acquired, I will, by-and- 
by, make up for any vagueness in my expressed opin- 
ions at our Stirling meeting. 

The pressures under which those experiments were 
made ranged from 4 to 2} atmospheres. 
on the destructive distillation and condensation nnder 
those varying pressures were very various. 

As a general rule, when the heats were high on the 
retorts, a comparatively small increase of pressure 
very much reduced the illuminating power, but rather 
increased the yield; on the other hand, when the 
heats on the retorts were medium or low, a very con- 
siderable increase of pressure had very little effect on 
the illuminating power ; and, in some cases, with cer- 
tain coal, at low or medium heats, pressure slightly 
increased both the yield and illuminating power of 


The effects of pressure during the condensation of 
gases were very different from those of carbonization, 
for at whatever temperature the coal had been car- 
bonized, an increase of pressure during condensation 
caused a lowering of the illuminating power of the 
gases, and vice versa, a diminution of the pressure 
caused a very considerable increase in the illuminating | of the retorts will be at once seen; but by allowing 
This difference in the illuminating power | the pressure to remain on the retorts, they will be- 
ranged, under different circumstances, to the extent | come very soon, to all appearance, tight. 
of from 2 to 30 per cent. 

The general conclusion to be drawn from those ex- | lowing manner :—So long as the pressure inside the 
periments being— 

A. That at very high heats, pressure on the coal | of the gases through the porous septa of the clay re- 
being carbonized should be carefully avoided. 

B. Thatat medium or low heats, pressure on charge | the coal gases, produced by th» pressure, overcomes 
has not an injurious action, but in many cases the | this diffusive action, thereby causing the denser hy- 
opposite, tending to assist the heat in the decomposi- | drocarbon vapors to pass in through the minute pores 
tion of the coal into gaseous bodies. 

C. That in all cases it is advartageous torelievethe | the carbon of their constitution is deposited, and 
pressure ss much as possible during condensation, as | plugs the minute pores in the clay retort. And as the 


thereby the illuminating power is much enhanced. 
We all know that it is impracticable to make any | to the retort by the pressure, the carbon is not burn- 
considerable reduction of pressure an the coal carbon- | ed out by the oxygen. 








ized inside the retorts ; all we dare do (and what has 
hitherto been believed by many as all that was requir- 
ed) being to bring down the pressure to that of the 
atmosphere, or, in other words, relieve the retorts of 
the woking pressure ; because if we go farther,’ the 
air or products of combustion find their way through 
the pores of the retort amongst the gases produced 
from the coal. In my opinion it even becomes very 
questionable if it is desirable to bring down the pres- 
sure to within 4 or 5 inches of the surrounding at. 
mosphere, as it is a fect that whenever the pressure 
comes below this, the law of the diffusion of gases 
comes powerfully into play, and although we may, by 
a further reduction of pressure, prevent a little leak- 
age, yet we increase the infusion into the retort of 
the air or products of combustion to a much greater 
extent ; indeed, I am satisfied that the lessening or 
the removal of the deposit of carbon by the use of an 
exhauster is, to a considerable extent attributable to 
the air thus infused, and removing it in the form of 
carbonic oxide. 

There is one thing of which I am perfectly satisfied | 
and that is, that the leakage through the pores of the 
retort, under the ordinary working pressure, is not 
anything like the amount of gain in volume said to 
be obtained by the use of an exhauster. We often 
hear of parties increasing their yield 10 per cent. by 
the use of an exhauster. Now, I have one of Mr; 
George Anderson’s exhausters, and have made many 
trials without this exhauster, and I must say that, 
where similar heats were used, I never yet could say 
that I increased my yield 2 per cent., unless I allowed 
over-exhaustion on my retorts, when I both got quit 
of my carbon and increased/my yield. Of course, I 
knew that my increased yield was coming from the 
farnace, and not from the coal in the retorts. I have 
tried, and J invite you to try, similar experiments, to 
test the mount of leakage throagh the pores of an 
ordinary fire-clay retort. Bore and attach a malleable 
iron pipe toa retort door, connect this with a small 
test gasholder filled with gas, and loaded to within 
a few tenths of your ordinary working pressure, only 
taking care that the seal in the hydraulic is not over- 
come, then allow the whole to stand ull the gasholder 
is emptied, and note the time, and the results will at 
once prove to you how tight clay retorts are as ordi- 
narily worked. Or another experiment. Take a 
piece of coal, say two pounds, and place it in the retort 
mouth, but sufficiently back to distil slowly. If you 
do this, some day when the retorts are laid off, you 
will hear the gas as it passes in bubbling through the 
water in the hydraulic for two or three hours, thus 
showing that two pounds of coal, say, under the cir- 
cumstances, making only 8 cubic feet of gas, supply 
all the leakage taking place for three hours, and leave 
a surplus to bubble into the hydraulic. 

Such are the results when the ordinary working 
pressure amounts to four or six inches and more; but 
the case is very different when the pressure is much 
lower, For, as you all know, should the retorts be 
left idle for some hours, and no pressure be exerted 
from gases generating within they, on again being 
charged, show leakage; and in a similar manner, 
when the working pressure is removed, or nearly so, 
by the exhauster, the retorts also besome leaky, and 
should the exhauster be stopped, the leaky condition 


Now I think this can easily be explained in the fol- 
retorts exceeds four to six inches, the diffusive action 
tort is almost arrested, because the transpiration of 


of the clay retort, where undergoing decomposition, 


air is prevented, or nearly so, from being diffused in- 
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On the other hand, where there is very little or no 
pressure inside the retorts, the transportation of the 
gases entirely ceases, and the law of diffusion comes 
powerfully into play, and for every volume of coal gas 
that passes outward through the walls of the retort, 
from one-half to one third volume of air passes in- 
ward, and, of course, in its passage meets and com- 
bines with the escaping gases, or with the carbon de- 
posited from them, and thus consumes them, and in- 
stead of the pores of the clay being plugged up with 
the deposited carbon, the retort is thus kept open and 
porous ; and hence the reason why, when an exhauster 
is employed, the purified gases always contain a com- 
paratively large volume of nitrogen, and also the 
reason why, when exhausters are suddenly thrown 
out of action, the retorts show such an amount of 
leakage. I think this also points out the true reason 
for the lessened deposit of carbon, it being simply 
burned or consumed by the infused air. 

Now, although I deny that exhaustion, as ordinarily 
conducted, increases the yield of gas 10 per cent., or 
in other words prevents leakage to that extent, I do 
not wish it to be understood that I do not believe in 
the utility of removing the pressure on the coal dur- 
ing carbonization, as when high heats are employed I 
am satisfied that it is very important to relieve the 
pressure. Because, as proved by the experiments I 
have referred to, the richer hydrocarbons are more 
rapidly decomposed by high temperatures, when un- 
der pressure, than when rarefied and allowed to pass 
quickly from the retort. And not only is the rarefy- 
ing action of the exhauster on the gases inside the re- 
tort of considerable advantage in preventing the 
over-decomposition of the hydrocarbons, but it also, 
as proved by the experiments already referred to, as- 
sists the gases in retaining those hydrocarbons in sus- 
pension, and thereby increases their iluminating pow- 
er. Most of you, I have no doubt, will remember the 
experiments made by Mr. Young, with the volatile 
hydrocarbon, at our Lanark meeting; where he show- 
ed that equal volumes of gases, under whatever pres- 
sure, absorbed and held in suspension equal volumes 
of the vapors, and that by increasing or decreasing 
the volume of a given quantity of gas, by respective- 
ly relieving or increasing the pressure, their capacity 
to absorb the vapors of hydrocarbons were propor- 
tionately increased or decreased. You will also re- 
member how he showed that the affinity of the gases 
and the tars for the hydrocarbons, so to speak, bal- 
anced each other. Keeping those facts in mind, we 
can easily see that relieving the pressure, during the 
condensation of gases, tends to increase their illumi- 
nating power. For by relieving the pessure we 
increase the volume of the gases, thereby increasing 
their capacity for absorbing hydrocarbon vapors, 
Those vapors they receive from the tars, and by be- 
ing passed on and removed from the influence of the 
tars before the pressure is replaced. they are able to 
retain and hold those vapors permanently suspended 
through them. The amount of exhaustion, or in 
other words the extent to which we can relieve the 
pressure on the retorts, is limited from their porous 
nature ; but such is not the case with the condensers, 
constructed as they are of an impervious material, 
and of sufficient strength to resist the pressure of the 
atmosphere. It is therefore evident that we may, to 
a much greater extent, take advantage of the rarefy- 
ing action of the exhausterin enabling the gases to 
take up and retain the vapors of hydrocabons, sus- 
pendable through them, and adding considerably to 
their illuminating power. 

I dare say most of you who have read the corres- 
pondence in reference to the subject, in the Journal 
of Gas Lighting, will remember the flat denial given 
to the assertions I made, that barometric or atmos 
pheric pressure affected the manufacture of illumina. 
ting gas quite as much, if not more than artifical ex- 
haustion—.¢., that the lowering of the barometrical 
pressure had quite as benefical an efiect on the pro- 
duction of gas as the lowering of the pressure by arti- 
fical exhaustion, uently, works located at 
considerable elevations sh 


roduce a greater vol- 
ume of gas with a higher uminting power, or, in 





other words, a greater height of gas from a given coal 
than works at sea level, even with an exhauster. The 
benefits elaimed for the lessening of the pressure by 
artifical means are— 

1. That it prevents leakage through the porous 
walls of the clay retorts, and that there is consequent- 
ly an increased yield of}gas. 

2. That the products of distillation are protected 
from over-decomposition by being rarified or expand- 
ed, and that, as a consequence, the gas has a higher 
illuminating power. 

3. There is a lessened deposit of of carbon on the 
inside of the retorts. 

4. The stand-pipes are not so liable to be choked 
with solid products, and I think I may now also, with 
equal fairness, say— 

5. The suspenion of an extra volume of vapors of 
the volatile illuminants ordinarily left in the tars. 

Now, in my opinion, the experiments I have al- 
ready referred to, go to show pretty clearly that there 
is no substantial gain in employing an exhauster to 
over-come the working pressure and prevent leaeage 
through the porous clay tetorts, yet of all the above 
lists of benefits restltiug from the use of an exhauster, 
this is the only one which does not equally result 
from a reduction of atmospheric pressure. 

To illustrate my meaning, I will suppose a ton of 
Lesmahagow coal, carbonized at the following plazes, 
under a working pressure eqnal to a column of water 
13 inches high, but under varying barometrical pres- 
sures due to their location as to altitude—viz, Glas- 
gow at sea level, and having a mean barometrical 
pressure of 30 inches of mercury. Lanark between 
700 and 800 feet above sea level having a mean ba- 
rometrical pressure of 29 inches of mercury. Also 
Madrid and Mexico, being respectfully located 1995 
and 7471 feet above sea level, and having a mean ba- 
rometrical pressure of 27-72 and 22 52 inches of Mer- 
cury, 

At Glasgow there would be produced, from a ton of 
Lesmahagow coal, 13,000 cubic feet of gas, and tars 
containing upwards of 2} gallons of such a naphtha 
at this which I now hold in my hand. As you all 
know, this naphtha, or hydrocarbon fluid, is capable 
of volatillizing into a gas, and remaining permanent 
ly diffused through it. From experiments I have 
made, I find that such a gas as hydrogen can take, at 
ordinary temperatures, about 4 per cent. of its vol- 
ume of the vapor of this hydrocarbon. Now, if dur- 
ing the distillation of the coal there had been added, 
at the paoper time, hydrogen in sufficient quantity, 
the whole of this 2} gallons of naphtha would have 
been converted into the gaseous state. This has been, 
over and over again, proved by what is known as the 
», hydrocarbon gas-making process.’’ Were it by 
any means possible to expand the coal gases to a 
greater volume, they would themselves be able to take 
up and hold in diffusion the vapors of this naphtha. 

Ifaton of Lesmahagow coal was distilled at La- 
mark, at a similar temperature to that employed at 
Glasgow, there would be produced a similar quantity 
of permanent gas. But, as the pressure at Lanark is 
only equal to 29, instead of 30 inches of mercury, the 
volume would be expanded by about 448 cubic feet, 
and consequently there would be produced 13,448 
cubic feet of gas. Now, this increased volume of gas 
would be able to take up an increased quantity of the 
vapors of the naphthas simultaneously produced 
amounting to, as tested by experiments (were no 
other affinities brought into action), 4 per cent. of 
the increased volume. But, as shown us by Mr. 
Young at our Lamark meeting, the tars have an affin- 
ity for the naphtha vapors; and, therefore, I will sup- 
pose that the increaed volume of gases only absorbed 
one-half of the found quantity, or 2 percent. This 
would increase the volume of gases to 13,457 cubic 
feet, and their weight, calculated for the vapor deusi- 
ty of this naphtha, by about 14‘065 grains, or fully 
one grain per cubic foot. This weight of naphtha 
vapor I have found, when added to the gas from Les- 


mahagow coal, to increase its illuminating power 


about 0°80 of a candle; and, therefore, there would be 
at Lanark an increased sperm value of about 37 lbs. 





Again, at Madrid and Mexico, under very much 
greater reductions of atmospheric pressure, the vol- 
ume of the gases would be very much greater; and, 
consequently, the quantity of naphtha diffusible 
through their increased volume of gases would be 
much larger. 

The following table gives the elevation of the sev- 
eaal towns, the mean barometric pressure, and caleu- 
lated results : 
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In a similar way, and for similar reasons, the over- 
decomposition of the products of distillation will be 
prevented by the reduction of atmospheric pressure ; 
for, as the gases are stored in the gasholhers under re- 
duced pressures (in the case of Mexico, the mean 
pressure being only equal to 22°52 inches of mercury), 
the gases will be generated from the coal inside the 
retort under this pressure—plus the working pressure 
—equal to, say, another inch ; making, in all, 23°52 
inches of mercury. Before coal could be distilled 
under similar pressures at Glasgow, there would re- 
quire to be produced a vacuum, or lowering of the 
pressure isnide the retorts below that of the surround. 
ing atmosphere equal toa column of mercury 6°48 
inches high, or equal to a column of water 7 feet 
high. 

Of course, we all know this to be impracticable 
from the nature of our retorts, and, consequently, 
with the most perfect exhauster, we cannot produce 
conditions so beneficial for the production of illumina- 
ting gas from coal as that produced naturally from 
the reduced atmospheric pressure due to the elevated 
location of a work. 

Having now, in a very cursory manner, laid my 
view on exhaustion before you, I do hope that, by 
free discussion, you will expross your opinions upon 
this subject. In the meantime, allow me to thank 
you for the patient hearing you have given to these 
remarks, 

Mr. Key took exception to some of the remarks in 
the president’s address, which he thought were too 
personal. He further said the president did not be- 
lieve the exhaaster had any beneficial result in reliev- 
ing the pressure from the retorts. For himself, he 
had noted, within the past few months, that, when 
the exhauster at his works was out of action, he lost 
30s. worth of gas every hour. 
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Mr. Youne: I think it is scarcely fair to accuse the 
president of making this a personal matter, for it af- 
fects the Association. Certain remarks which he 
made at the Stirling meeting were taken up by out- 
siders in the Journal of Gas Lighting, and I consider 
that the president was bound to say something in jus- 
tification of himself at this meeting. I do not think 
it is fair to exclude the president from explaining 
language used at that meeting. 

Mr. M‘Ewen: What is the weight of gas which ap- 
pears to be taken from a ton of coal at Mexico, and 
are there tar and other matters as well as gas? 

The Present: This is a table based upon ascer- 
tained laws. I was not at Mexico to obtain actual 
figures, but I said such should be the case, and that 
there should be got an increased illuminating power, 
equal to 356lbs. of sperm, ont of the naphthas that 
are left in the tar from Lesmahagow coal. 

Mr. M‘Ewen: Is the effect of this pressure fact or 
theory ? 

The Presmpent: You may call it theory, if you 
wish ; but the atmospheric pressure at the places 
named is an ascertained fact, although these figures 
may be open to criticism * 

Mr. Younc: Having, along with the president, 

made a series of experiments on exhaustion in con- 
nexion with the new process, and in connexion with 
other improvements in the manufacture of gas, I 
shall perhaps be excused if I make a few remarks on 
the laws wnich regulate the diffusion of hydrocarbon 
vapours through gases. If we take a certain quantity 
—say a cubic foot—of gas, we shall find that it takes 
up a given number of grains of any volatile hydrocar- 
bon brought in contact with it ; if we then expand it 
to two cubic feet, it will take up double that quantity 
of vapours, for, under whatever tension the gases may 
be, equal volumes will take up equivalent quantities 
of the vapours of hydrocarbon. Now, it may be 
theory, so far as the president has reasoned out the 
question of the influence of artificial exhaustion on 
leakage through the pores of the clay retort; but his 
theory is founded on known facts. We know that, 
by adding a volume of hydrogen to any of the rich 
cannels during distillation, that volume of hydrogen 
takes up an equivalent portion of hydrocarbon vapours 
left in the tar, and forms with them an illuminating 
gas. This has been found over and over again in 
working the hydrocarbon process. Therefore, if hy- 
drogen, added to a very rich coal, takes up an extra 
volume of hydrecarbon, and if the gases, when ex- 
panded, have an equivalent power in suspending 
naphtha vapours, it can be easily conceived that, 
under reduced atmospheric pressures, the volume of 
gases will be proportionately expanded, and conse- 
quently the results should be similar to those given 
in the table referred to. 

Mr. M‘Ewxn: Do you add to that ton of coal the 
hydrogen? because if you do, you increase the bulk. 

The Presipent: There is nothing added to the 
coal. It is just the air being rarefied which allows the 
gas to expand to this increased volume, 

Mr. Youne : Do you mean to add hydrogen to in- 
crease the volume? Such is not the case, and at 
Mexico such is not required, because there the per- 
manent gases , or the 13,000 cubic feet which would 
be produced at Glasgow from the coal, would be ex- 
panded, as shown by the table, to 17,318 cubic feet. 
This extra volume would exactly act the part of 4,000 
odd cubic feet of hydrogen added to the gases at 
Glasgow, and as there is something like 2 gallons of 
naphtha in the residuary tars, if these naphthas were 
presented to the expanded gas, that expanded gas 
would take them up and hold a considerable portion 
of them in diffusion as perfectly as is needed to con- 
vey them to the consumer, and that is all that is de- 
sired. There would be no extra weight of permanent 
gas, but there would be an extra weight of the diffused 
hydrocarbon vapours added to the gas, and that extra 
amount of vapour would give extra illuminating pow- 
er equal to 336 Ibs. of sperm. That should be, so far 


as ascertained facts would indicate, the result; but 
whether such would be the result would require to be 
found out at Mexivo. 


Mr. Key: I think the chairman remarked that if we 
reduce the pressure by exhaustion at Glasgow, so as 
to relieve the weight of the atmosphere, to corre-pond 
with the weight at Mexico, it would equal 6 inches of 
mercury, or 7 feet of water. 
The Present : I said that at Mexico we had less 
pressure by that amount. 
Mr. Key; You said if we worked the exhauster 
properly we should relieve the retorts to that amount. 
he Presrpent : I never said such a thing. 
Mr. Youna: What he said was this. That before 
he could get coal distilled in Glasgow under like con- 
ditions, he would require to relieve the pressure of 
the atmosphere equal to a column of merenry 6 inches 
high ; but he said this was a physical impossibility, 
for the simple reason that the retorts were porous, 
And, therefore, were we to relieve the pressure to 
this extent, the air would rnsh into the retorts and 
mix with the gas, and you know what the result 
would ke. 
Mr. Kry: We have no reality but theory, and this 
theory about the presence of the atmosphere is wrong, 
because we are working with closed retorts from which 
the atmosphere is entirely excluded. 
Mr. Youna: How are you able to bear 15 Ibs. 
weight of atmosphere on every square inch of sour 
body, amounting over the whole surface to many 
tons? Simply because there is an eqnal pressure 
from the inside. Inside a gasholder there is a press- 
ure equal to that 6n the outside, plus the added 
weight of the gasholder. The gasholder is in direct 
communication with the inside of the retorts, and as 
the mean pressure on the gasholders at Glasgow is 
equal to 15 Ibs. on the square inch, or equal to a 
column of mercury 30 inches high, and as that press- 
ure must be pressing back into the retorts with an 
equal weight of 15 Ibs. per square inch, plus the 
working pressure, it is evident that when working 
the exhauster at level gauge there would still be an 
equal pressure of 15 lbs. per square inch on the coal 
undergoing distillation inside the retorts. All that 
would be done by the exhausters would be to over- 
come the working pressures and lift the gasholder. 
At Mexico the case is different. There is a mean 
pressure of only 22 inches of mercury bearing down 
upon the gasholder, and consequently only 22, plus 
the working pressure, inside the retort. Now, if you 
are working under conditions where the mean pressure 
is only 22, as indicated at Mexico, instead of 30 inches 
at Glasgow, the gases will be produced under a much 
lower pressure than they could possibly be produced 
bv tne use of an exhauster at Glasgow. And further, 
in a town such as Mexico, where the air is in a more 
rarified condition, the gases are stored and conveyed 
to the consumer in their expanded state, and conse- 
quently they are able to retain more of the hydrocar- 
bon vapours in diffusion, whereas in Glasgow the 
gases, however much relieved by artificial exhaustion 
during their manufacture, must be stored and distrib- 
uted under a much greater pressure, and so will have 
a lesser power of retaining hydrocarbon vapours in 
diffusion. Or, in other words, if 13,000 cubic feet, 
being the manufacture from a ton of Lesmahagow 
coal at Glasgow, take up a given volume of hydrocar- 
bon vapours, 17,000 odd cubic feet, being the volume 
of the gas at Mexico, will take up an equivalently 
greater quantity of hydrocarbons, and that extra 
weight will be in the gas, and will add to its lumin- 
osity. 
Mr. Key: We are as well here as at Mexico, and it 
is a physical impossibility that we should be able to 
work our exhausters at a vacuum of seven feet of 
water. 
Mr. Younec: I may as well again state that as in 
this country we are always working under a greater 
pressure than at Mexico, if it was possible, during 
the process of condensation, to keep our gases ex- 
panded to the same extent as at Mexico, from the 
lower atmospheric pressure there, when in contac} 
with the tar, they would have, to a grester extent the 
power of holding on to the hydrocarbons produced 


condensation. we could by any simple means double 
the volume of the gases, we should double their power 
of holding on to the hydrocarbons suitable for car- 
buretting a gas, and as we all know, if we take the 
tars and distil them, and pass the gases over the sep- 
arate naphthas, we find that the gases have the power 
of taking up and holding in diffusion a considerable 
portion of those naphthas, thus clearly showing that 
the tars have a counteracting effect in preventing the 
diffusion ef those vapours during the process of con- 
densation ; and, therefore, if we expand the gases 
during the condensation, we, so to speak, increase 
their power to overcome the counteracting absorptive 
action of the tars. Thus if, during thé process of con- 
densation, we can expand the gases to double their 
volume, convey them away from the tars in this ex 
panded state, and afterwards allow them to shrink up, 
they would be able to hold on te nearly all the hydro- 
carbons which they bad taken up from the tars whilst 
in an expanded state. It is a fact that by an inversion 
of the process—that is, by condensing the Lesmaha- 
gow gas under very considerable pressure, during the 
process of condensation—the illuminating power may 
be rednced to 13 candles, which, had they been con- 
densed nnder the ordinary pressure, would’ have had 
an illuminating power of 30 candles, I may state 
further that there is a process being applied for the 
extraction of hydrocarbon be oe from shale and 
coals, by simply compressing them until the vapours 
separate. It can be easily understood that if we do 
the reverse of this, and expand them, we shall make 
gases hold an extra quantity of hydrocarbon vapours 
in diffusion. 
The Presipent: There can be no doubt that if Mr. 
Key lost 80s per hour, his retorts must have been in a 
leaky condition on account of his working at level 
uge. 
Mr. Key: I did not say a loss of 30s by level gatge. 
The Prestpent: When you wére not using your 
exhausters, your retorts showed they were not in the 
condition in which they ought to be. 
Mr. M‘Grucurist: He said that when he was not 
working with his exhauster, he lost 308 per hour, 
while the president is of opinion that the thing can 
be done as well without an exhauster as with one. 
We must all tell our experience, in order to get at the 
truth ; but we are indebted to Mr, Key for introduc- 
ing this little bit of discussion on the president’s 
paper, seeing it has elicited so many striking illus- 
trations. 
Mr. Youne: Before closing this discussion, I 
would like to make another remark. It is rather a 
wonderful thing that, if we reduce the pressure down 
to within two inches of the atmosphere, the law of 
diffusion appéars to come so powerfully into play as to 
cause an effusion of gas and an infusion of air to such 
an extent that the gases meet, combine, and consume 
each other in the pores of the retort; and, although 
we look inte the retort-oven, we see notning coming 
through these pores, because it is met in its e 
by the free oxygen and consumed: but still there is 
leakage from diffusion going on through the pores of 
the retort. If we heighten the pressnre, the gas 
shows itself on the outside, for the simple reason that 
the law of transpiration coming into play causes the 
denser gases to pass into a relatively much greater 
quantity ; but by keeping the higher pressnre on the 
retorts for a little while, .as we all know, they will 
soon become tight, becauré the denser hydrocarbons 
are decompoeed as they are transferred through the 
pores of the retort, and the deposit of carbon closes 
up those pores, and the consequence is that we have 
a retort quite as tight, if not tighter, undet consider- 
able pressure, as the same retort would be kept at 
level gauge. And I know many country works 
where they are taking out the full quantity of gas from 
the coals which they use, and whéfe no exhauster is 
employed. 

A vote of thanks was accorded to the president for 
his paper. 








{From the London Journal of Gas-Lighting.] 
The Supply of Gas to the Metropolis. 
BY MR. HARRY CHUBB. 





THE POLICY OF OOMPETITION. 


As to the exclusive right to the supply in any par- 
ticular district, Mr. Chubb remarks that Parliament 
seom to have taken pains, at a very early period, to 
define the mode in which gas should be introduced 
into London, inasmuch as they issued a commission 
in 1822, to inquire into the subject. The commission 
was presided over by the celebrated Sir William Con- 
greve, who advocated strongly, and the commission 
adopted his views in this respect, that only one com- 
pany should be allowed in any district of the metrop- 
olis. The wisdom of this advice has been amply 
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the recommendation of thé committee was not adopt- 
ed, as, although the companiés were incorporated for 
the supply of certain defified districts, the exclusive 
supply of that area was not conferred upon them, and 
very soon—as soon, indeed, as it was proved that the 
speculation was unattended with risk, and that gas 
could be made and supplied at a profit—Parliament 
encouraged competitive undertakings, by giving their 
sanction and approval to new companies. 

The author supplies a table showing the rates of 
dividend paid by the several metropolitan gas com- 
panies in the earlier years of their establishment, 
from which it appears that from 1812 to 1817 the 
Chartered Company, who were incorporated in 1810, 
paid no dividends, In 1817 they paid six per cent. ; 
and in the five following years 8 per cent. ; in 1823, 7$ 
per cent. ; in 1824, 7 per cent. ; in 1825, 64 per cent ; 
and from that time down to 1840, 6 per cent. In the 
case of the. Imperial Company, established in 1821, 
no dividend was paid at all until 1824, when they paid 
2 per cent.; in 1825, 4 per cent.; in 1826, 5 per 
cent. ; in 1827, 3} per cent. ; in 1828, nil ; from 1829 
to 1839, 5 per cent. ; and in 1840, 54 percent. Al- 
though, as he remarks, the old companies had up to 
that time paid very indifferent dividends, speculative 
investors were found willing to embark their capital 
in new undertakings empowered to supply districts 
already served, under the authority of Parliament, 
by the old companies. 

In pursuance of this policy, the Independent Com- 
pany were established, in 1829, to compete with the 
Imperial; the Equitable Company in 1831, to com. 
pete with the Chartered; the London Company, in 
1844, to compete with the Imperial, the Equitable, 
and the Chartered; the Great Central, in 1848. to 
compete with the two companies supplying the city, 
and the Surry Consumers, in 1854, to compete with 
several companies on the south side of the Thames. 
The Western Company were also admitted by the 
several vestries, without parliamentary sanction, in 
1850, to compete with the Chartered, the London, 
and the Imperial. These several competitive com- 
panies were generally formed and promoted by bo- 
dies of consumers working in concert with the local 
authorities, through whom contracts were obtained 
at low prices for the supply of gas to the public 
lamps. In this manner a footing was gained in a dis- 
trict, and competition secured. Under this system, 
which prevailed from 1830 to 1857, many of the pub- 
lic thoroughfares were occupied by the mains of as 
many as four different companies, each of whom re- 
quired to open the roadways frequently to make con- 
nections with, or to repair, their respective mains. It 
was, of course, impossible to distinguish one set of 
mains from another, consequently one company 
would frequently obtain a supply for their customer 
from another company’s main. It was also impossi- 
ble to say, when there was any escape of gas, from 
which company’s main the leakage might be, hence 
all the companies opened the ground, and the surface 
of the road was scarcely ever at rest. The compa- 
nies incurred great loss from the outlay of capital for 
four sets of mains where one would have sufficed, as 
well as loss of gas by leakage, owing to the difficulty 
of keeping the mains in proper repair, and the public 
suffered great inconvenience from the confusion natu- 
rally resulting from such a system. 

The result of this competition also, so far from 
cheapening the supply of gas to the public, only led 
to increased expenditure, and eventually.to an ar- 
rangement between the competitive companies to 
charge a uniform price, and to make the best divid 
ends they could on their capitals, a considerable 
amount of which had been expended uselessly in lay- 
ing several sets of mains in competition with each 
other. This led to the adoption by the companies 
themselves generally, in 1857, of the system recom- 
mended by Sir William Congreve, viz., of dividing 
London into districts, each to be supplied by one com 
pany, whereby tbey improved their own position, 
without in the degree prejudicing the inter- 
ests of the public. The argument, that by means of 
competition the public would get cheaper gas, is ut 


terly fallacious, inasmuch as, according to a very true 
apothegm of the late Mr. Robert Stephenson, ‘‘ when 
combination between two or three public companies 
is possible (their number being necessarily limited), 
competition is impossible,” for, of course, they will 
not long continue to ruin each other for the benefit of 
the public, nor are there any means of compelling 
them to do so. Moreover, experience has shown that, 
since the abandorment of competition between the 
London gas companies, the price of their gas has 
been materially reduced, to the great advantage of the 
ccnsumer, as might reasonably have been expected 
from the greater economy in the distribution of gas 
resulting from it. 


"METROPOLITAN GAS ACT, 1860, 


The writer says the public have a horror of the 
name of ‘‘ monopoly,” and, therefore, as soon as the 
companies had resolved to divide London into dis- 
tricts between them, the consumers raised a great 
outcry, on the plea that, hereafter, the price of gas 
might be increased. and that, being at the mercy of 
only one company, the public would have no means 
of redress. This agitation led to long inquiries be- 
fore parliamentary committees in 1858, 1859, and 
1860, and, eventually, to the passing of the Metropo- 
lis Gas Act of 1860, which distinctly recognized the 
wisdom of the course pursued by the companies, and 
the expediency of allowing only one company in each 
district of the metropolis; but, at the same time, it 
placed all the companies under most severe obliga- 
tions and restrictions for the benefit of the public, 
both as to price, illuminating power, purity of their 
gas, the maximum rate of their dividend, and other 
matters, as the condition of their enjoyment of a mo- 
nopoly. 

POPULAR PREJUDICES AGAINST GAS COMPANIES. 

In seeking to find some justification for the attitude 
which the local authorities assume towards the com- 
panies, our author admits that the companies are cer- 
tainly by no means popular bodies. One is accus- 
tomed to hear them spoken of everywhere, and by 
almost every one, by the most opprobious terms. 
They are accused among other things of being over- 
bearing towards their customers—exacting in their 
charges—supplying abominably bad gas—of being 
able in some way, how, no one else knows, to mike 
meters register a much larger quantity of gas than 
can possibly have been consumed—of lighting the 
public streets most indifferently—of always disturb- 
ing the roadways in the streets unnecessarily. and 
never properly repairing them after disturbance—and 
of making fabulous profits out of the much injured 
consumer, which profits it is asserted are either dis- 
tributed among the shareholders, in some occult way, 
far in excess of their authorized dividends, or are 
spent recklessly in paying princely salaries to the di- 
rectors and officials. 

This selection from the catalogue of crimes attribu- 
ted to the metropolitan gas companies are matters of 
almost general faith—but a few facts and words of ex- 
planation ought to satisfy any reasonable person that 
there is nd foundation whatever for any of these ac. 
cusations. The alleged overbearing conduct is prob- 
ably due in some measure to the necessity which ex- 
ists for the companies to ask their consumers to pay 
their accounts with some degree of punctuality. But 
the London companies, in order to spare their cus- 
tomers as much trouble as possible, collect their ac- 
counts, not monthly, as they do in many of the towns 
in the provinces, in all the continental cities, as well 
as in all the cities in the United States, but quarterly. 
No part of the duty connected with the management 
ofa gas company is so trying as this collection of 
debts. In London the accounts of those residing in 
private dwellings, even in the wealthier districts, 
average Only £11 a year, or £1 15s. in autumn quar- 
ter and £3 15s, in winter, and as the companies have 
to pay for all the coals they consume, as well as the 
wages of the large number of men they employ, week 
by week, it is essentia) to economy and good manage- 
ment that the moneys due to the companies should 

be collected as promptly as circumstances will admit» 





Experience has proved also that long credit results in 
bad debts; and, as a proof of this forbearance of the 
London companies, it may be stated that their losses 
from bad debts amount to about £14,000 a year, or 
nearly one-half per cent. on the total amount of their 
receipts arising from the sale of gas. In the other 
cities referred to where the collection is made every 
month, and where no such forbearance is shown as in 
London, a bad debt is unknown. 


ILLUMINATING POWER OF LONDON GAS. 


The standard of illuminating power for the gas sup- 
plied in London has been fixed at 16 candles, for the 
reason that no higher illuminating power can be pro- 
duced without the use of a very large quantity of rich 
‘*cannel” coal. Even 16-candle quality reqaire the 
admixture of nearly 10 per cent. of that coal with 
about 90 per cent. of certain descriptions of Durham 
coal, Good cannél is becoming very scarce, and there- 
fore costly, and the coke which is produced from it is 
of very inferior quality. The price of cannel has gone 
up nearly 50 per cent. within the last few years; the 
owners of it are very few in number; and it is obvi- 
ous that if the illuminating power in London were 
raised so as to compel the companies to employ that 
description of coal exclusively, or even in much larger 
quantities than at present, they would ‘be placed at 
the mercy of the cannel coal owners, and it would be 
utterly impossible to supply gas in London at any- 
thing like the present prices. 
CONSUMPTION OF CANNEL COAL. 


The writer, in an earlier part of his paper, stated 
that the quantity of coal now consumed in London 
amounts to 1,500,000 tons per annum, and a reference 
to a table here given shows that the total yield of can- 
nel of all kinds amounts to no more than 1,418,176 
tons per annum, a large proportion of which is quite 
unfit for the purpose of gas manufacture. 

Total quantity of Cannel of all kinds produced in 1865 
by all the Collieries in the United Kingdom, as as- 
certained by Mr. Robert Hunt, F.R.S., Keeper of 


Mining Records in the Government School of Mines 
in Jermyn street. 


| eee eer ree 946,176 tons. 
isle’ Ecicsvevewnecidoscndesiste 150,000 ‘ 
ins cxtessecencesscatesacete 322,000 ‘ 
1,418,176 ‘* 
Of which there were used for 
distillation for coal oil....... 250,000 * 
1,168,176 ‘ 


Norge.—The above table, although referring to the 
year 1865, may be taken as fairly representing the 
yield of cannel of all kinds in the year 1875, with the 
exception, perhaps of Scotland, where there may have 
been some increase. The quantity of cannel used by 
the metropolitan gas companies in the year 1875, for 
the purpose of enriching the gas made from Dublin 
coal, amounted to 84°310 tons. 


MAIN AND SERVICE LAYING AND STREET LIGHTING. 


As to the disturbance of the roadways in the streets, 
the most convenient and appropriate place in which 
the gas mains might be laid is undoubtedly under- 
neath the pavement of the side walks as in most 
foreign cities ; but in London the cellars of the houses 
extend underneath the whole of the side pavements, 
the arches of which are so near the surface as not to 
admit of the pipes being laid between them and the 
pavement; and after any roadways may have been 
disturbed for the necessary main laying, the local ves, 
tries refuse to allow the companies to make good the 
surface ; they claim to do this work themselves, with 
a view, apparently, of making some profit out of the 
companies by so doing. The vestries, and not the 
companies, are therefore answerable for any defects 
in the restoration of the roadways, if such there be, 
after main-laying. The vestries are also responsible 
for all the odium which attaches to any defective 
lighting of the public thoroughfares; the companies 
merely provide and supply the gas, whilst the vestries 
determine the number and position of the lamps as 
well as the size of the burner which regulates the 





quantity of to be supplied, and for which they are 
e pay; so that, if through the parsimony of the local 
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authorities, the street-lamps are not sufficiently nu 
merous, or the size of the gas-flame is not so large as 
it ought to be the companies are in no way to blame: 
they are, in fact, powerless to make it otherwise. 
Comparing London and Paris in this respect, it may 
be sufficient to state that in the former, the area of 
which is 77,997 acres, there are 54,119 public lamps, 
whilst in the latter there are 38,498 in an area of 
19,299 acres. 


METER-TESTING. 


A very slight acquaintance with the mechanical con- 
trivance of a gas-meter ought to satisfy any impartial 
mind that by no human ingenuity can it be wilfully 
driven onward, so as to oblige the consumer to take 
more gas than he desires, or to registar more than he 
actually burns. If a meter errs at all—and every ma- 
chine is to a certain extent imperfect—the liability so 
to err is in favor of the consumer. But the Legisla- 
ture has not been unmindfal of those who feel dissat- 
isfied, and feel also disqualified to look into this mat- 
ter for themselves ; official inspectors of meters and 
official meter-testing offices are provided in several 
convenient places in the metropolis, where impartial 
and skilled evidence may be speedily obtained at a 
trifling expense. 

RATE OF INCREASE IN THE CONSUMPTION OF GAS. 


The increase in the consumption of gas through- 
out London is fairly illustrated by the annexed table, 
relating to the extensive district of the Imperial Com- 
pany, over a period of twenty-five years ending 1874, 
during which the annual consumption has increased 
fourfold, and the quantity consumed on the day of the 
, ay demand in each year which i3 always on the 

y preceding Christmas Day, has increased at a still 
larger ratio, being more than fivefold. It is for this 
day of the greatest demand, which, in the case of the 
Imperial, exceeds any other day by about two mil- 
lions of cubic feet, that the capabilities of the several 
companies works must be prepered and maintained, 
and this of necessity involves the outlay of a very large 
amount of capital for works which are required for 
the service of this limited season of the year only. 


Imprrmat Gas Company. 
able showing the Rate of Increase in the demand for 
Gas from 1850 to 1874 inclusive, over the same Area 
of Supply. 























Total Quan-| Increase per cunt. Largest 

tity deliv- Quantity 

Year. | ered during delivered 
the Year. | One | Five Ten |in one day 

Year. | Years. Years. jin the year. 

Cubic Feet. Cub. Feet 

1850 | 898,031,942) 5°9 | 43°1 | 100°4) 4,193,000 
1851 | 984,631,416) 9°6 | 41°9 | 112°0) 4,866,000 
1852 |1,102,680,708| 12°0 | 43-1 | 131°4| 4,993,000 
1853 |1,236,861,400| 12°2 | 52-1 | 149-6) 6,178,000 
1854 |1,318,349,000| 6°6 | 55-5 | 141°9| 6,657,000 
1855 |1,460,391,000| 10°8 | 62°6 | 132°7| 7,531,000 
1856 |1,548,347,000| 6°0 | 57-0 | 125-3) 7,710,000 
1857 |1,608,306,000| 3°9 | 45-8 | 108-7| 7,800,000 
1858 |1,692,336,000| 5°2 | 36°8 | 108-1) 8,545,000 
1859 |1,808,960,000) 6°9 | 37°2 | 118°4) 9,811,000 
1860 |1,981,913,000] 9°6 | 35-7 | 120°7/10,008,000 
1861 |2,088,887,000| 2°9 | 31°7 | 112-3) 9,662,000* 
1862 |2,153,909,000} 5°6 | 33°9 | 95°3/11,203,000 
1868 |2,212,411,000| 2°7 | 30°7 | 78°9|11,585,000 
1864 |2,463,989,000| 11°3 | 36-2 | 86-*|13,087,000 
1865 |2,637,222,000| 7-0 | 33-0 | 80-5/14,254,000 
1866 |2,838,701,000| 7-1 | 39°2 | 83-4|15,724,000 
1867 |2,992,832,000; 5°4 | 38-9 86°1/15,971,000 
1868 |3,019,000,000! 0.9 | 36°5 | 78°5/17,023,000 
1869 |3,169,444,000) 5°0 | 28°6 75° 2/17,396,000 
1870 |3,364,524,000) 6-2 | 27°6 | 69°7|19,608,000 
1871 |3,559,857,000) 5°8 25°4 | 74°6/20,394,000 
1872 |3,661,583,000) 2-9 | 22°3 | 70°0/19,953,000 
1878 |3,856,018,000} 5°3 | 27°7 | 74°3/19,879,000 
1874 |8,998,059,000) 3°7 26°1 | 62°3/28,352,000 














* This falling off is attributed to the death of the 
Prince Consort, which occurred on the 16th of De- 
cember in this year. 

Notz.—Five per cent, at compound interest = 63 
per cent. in ten years. 

Six per cent. at compound interest = 79 per cent. 
in ten years. 

Seven per cent. at compound interest = 96 per cent. 
in ten years, 





SUPPLY OF GAS TO THE WORKING CLASSES. 


The author points out that the increase of consump- 
tion is steadily going on, although the rate has fallen 
off somewhat during the last five years; there are, 
however, a very large number of houses yet to be sup- 
plied, especially those of the working classes. That 
class, indeed, in London do not, as a rule avail them- 
selves of the use of gas in their dwellings, and by no 
means to the extent they do in the northern towns of 
England or in Scotland. For example, in the well-to- 
do parishes of Marylebone and Paddington, in Lon- 
don, the number of inhabited houses supplied with 
gas are 72 and 80 per cent. respectively of the whole 
number, whilst in Bethnal Green 27 per cent. only of 
the dwellings are thus supplied, and in the northern 
towns of England, as well as in Scotland, the number 
of one-light meters, which are essentially the poor 
man’s meters, greatly exceed those used in London. 
Very few of the small dwellings in London indeed 
have any gas-fittings in them, the poor for the most 
part still use the common dip candle ; or a paraffin 
lamp, when some manufacture is carried on which 
requires an extra amount of light; and yet it will be 
seen from a very interesting table annexed that, adopt- 
ing the common standard of a sperm candle for com- 
parison, the quality of gas now sold in London at 
8s. 9d. per 1000 cubic feet, will give 52 hours of 
light for 1d., whilst dip candles at 6d. per pound will 
give only 5 hours and 45 minutes of the same light 
for that money. 


Comparative Cost of Illumination by Different Light- 
ing Materials in Common Use, showing the Hour of 
Duration for each Penny. The Light Reduced to 
Equal One Standard Sperm Candle. 


Price in Hrs. Light 


Vescription of Material. London. for 1d. 


. = h. m. 

Standard sperm candle, per lb.... 2 0 2 15 
Best wax candle, per Ib.............. 2 0 2 15 
Sperm oil in moderator, per gal... 9 6 2 24 
Belmont sperm oil, per lb.......... 1 3 2 54 
Stella or Burmese wax, perlb..... 1 3 8 15 
Petroline candles, per Ib............ 1 6 4 30 
Composite candles, No. 1, per lb. 0 11 4 10 
x4 “  Ke.3,. * 0 8 5 30 
Common dip candles, per Ib....... 0 6 5 45 
Almond oil in moderator, per gal. 9 3 6 00 
Colza, per gal...........c0ssccccscseeee 5 0 9 15 
Paraffin oil lamp, per gal............ 3 0 19 11 
Common gas, per 1000 feet........ 8 9 52 0 


Notr.—The writer states that he is indebted for 
the above table to Mr. George Glover, of the Rane- 
lagh Works, Pimlico, the manufacturer of the cele- 
brated dry meter, the experiments for which table 
were made under Mr. Glover's personal superintend- 


* | ence. 


The working classes of London, therefore, require 
to be educated iu this particular, among other things 
relating to the economy of living, ani it is satisfac- 
tory to notice that in the new dwellings for artisans, 
and in some of the model lodging-houses lately erect- 
ed, the promoters of those excellent institutions are 
doing their best to this end by fitting the several 
rooms with the needfal appliances, so that the occu- 
piers may avail themselves of the cheapest mode of 
obtaining artificial light. 








Testing Portland Cement.—Three tests are 
used: 1. Resistance to the tensile force. 2. Specific 
gravity. 3. Water-test The first is by making a 
specimen briquette in a mold with a transverse section 
of 2.25 square inches, the specimen being held verti 
cally in clips, which is placed under the short arm of 
asteel yard balance, and broken. Mr. Bazalgette 
used a test of 500 Ibs. on an area of 2.25 square inches 
after 7 days immersion in water. The second method 
is by finding the weight in pounds of the struck bushel. 
The water test is useful when the others cannot be 
applied. It consists of gauging a small quantity of 
the dry powder with water, and immediately immers- 
ing it in water. If the sharpened edges crack or 
break away after a short time, the cement is too hot 
or fresh, or is inferior in quality. ‘The weight of good 
Portland cement ranges from 100 lbs. to 130 ibs. per 
bushel, equal from eighty pounds to 130 pounds per 
cubic foot. The lighter kinds set more rapidly than 


the heavier, but are weaker. Mr. Bazalgette specified 
a specific gravity of 110 lbs. to the bushel. 








Preliminary Notice on the Action of Sul- 
phuric Acid on Naphthaline. 
By Joun StTennovuse, LL.D., F.R.S., &c., and GHARLES E, 
GROVES. 
——< ee 

Faraday,* many years ago, observed that when 
nuphthaline was heated with concentrated sulphuric 
acid, a mixture of two sulphonic acids was formed. 
These acids yielded baryta salts, which differed from 
one another in that one of them burned with flame 
when heated, whilst the other merely smoldered. 
Mertz and Weith, who have carefully examined these 
acids,+ found that when sulphuric acid (400 grms.) 
was heated with excess? of naphthaline (500 grms.), 
at 160°, for eigtit hours, the product, besides ‘‘ unal- 
tered naphthaline,” consists almost entirely of B- 
naphthaline sulphonic acid, with traces of the a-sul- 
phonic acid and of the disnlphoniec acid. On examin- 
ing what these chemists believed to be “‘ unaltered 
naphtbaline,” however, we found that it contained a 
comparatively large quantity of sulphur compounds 
insoluble in water, and from which, after a few pre- 
liminary trials, we sneceeded in isolating three dis- 
tinct crystalline compounds. 

In order to obtain satisfactory results, and to facili- 
tate the subsequent purification of the ocmpounds, it 
is necessary to employ pure naphthaline. This may 
be obtained by heating the purest commercial naph- 
thaline, with a small percentage of sulphuric acid, to 
about 180°, for some hours, and distilling the result- 
ing black mass in a current of steam; repeating the 
process until the hydtocarbon will dissolve at 100°, in 
an excess of concentrated sulphuric acid, without the 
slightest tinge of color. A mixture of 8 parts of the 
hydrocarbon with 3 of sulphuric acid are then heated 
to 180° ina large retort; after the lapse of two or 
three hours, water begins to come off, and the mer- 
cury in the thermometer fall, so that it is necessary 
to increase the heat in order to maintain the temper. 
ature constant. At this stage a reaction appears to 
set in which continues for an hour or two, accompan- 
ied by the elimation of a considerable quantity of 
water, which distils over. About an hour after water 
ceases to come over, the source of heat is withdrawn, 
and the retort and its contents allowed to cool to 100°: 
4 parts of boiling water are then added, and the mix- 
ture poured out into a basin or other convenient ves- 
sel, On examining the product when cold, it will be 
found to consist of two layers; the lower one being a 
dirty greenish, pasty, mass of crystals, of the nearly 
pure B-sulphonic acid ; whilst the upper solid cake, 
which is of a pale brownish yellow color, consists of 
the new sulphur compounds mixed with excess of 
naphthaline. The solid cake is separated from the 
crystals of acid, and submitted to distillation ina 
current of steam in the usual way: the naphthaline 
then passes off with the aqueous vapor, leaving a 
brown oily layer at the bottom of the water in the 
distilling flask, which oil, however, becomes solid on 
cooling. 

Naphthaline Sulphones.—The most convenient way 
of obtaining the sulphones in the crystalline state 
from this cake is to powder it and boil it up with 
carbon bisulphide, filtering hot, and washing the 
undissolved portion with carbon bisulphide until the 
washings pass through colorless. The solution, if 
sufficiently concentrated, when allowed to stand, de- 
posits a considerable quantity of hard, thick, pris- 
matic crystals of a-nephthaline sulphone, mixed, how- 
ever, with nodular masses of needles, from which 
they may be separated mechanically or by repeated 
fractional crystallisation from alcohol and from car- 
bon bisulphide. The a-sulphone may very readily be 
purified by alternate crystailisation from these sol- 
vents, and it then melts at 123° C. When submitted 
to analysis it gave numbers corresponding closely 
with those required by the formula CyoHi,8O.. It is 
colorless and insoluble in water, but moderately solu- 
ble in builing alcohol, from which it crystallises out in 
great part, on cooling, in opaque nodules and trans- 
parent plates. It is also moderately soluble in ether 


* Phil. Trans.,, 1826 140." 
+ Dent. Chom. Ges. Ber., iil., 195, and Zeite, Chem, Vi., 169, 
‘ 
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and in hot carbon bisulphide, crystallising from the 
latter in compact, transparent, oblique prisms. It is 
easily soluble in hot benzene or glacial acetic acid, 
but only very slightly soluble in petroleum. Hot 
concentrated sulphuric acid dissolves it, apparently 
forming a sulphonic acid, whilst with nitric acid the 
sulphone yields, a readily-fusible nitro-derative, 
which may be obtained in a crystalline state from hot 
alcohol. Althongh the sulphone is not acted on by 
potassium dichromate and dilute sulphuric acid, a 
solution of chromic anhydride in glacial acetic acid 
readily oxidises it. On adding water to the solution 
a pale yellow substance is precipitated, which is 
easily soluble in alcohol. 

The portion left undissolved, when the crude sub- 
stance is treated with carbon bisulphide, consists al- 
most entirely of B-naphthaline sulphone, and may 
readily be purified by a few crystallisations from alco- 
hol, although it is somewhat difficult to obtain it free 
from all trace of color. The tufts of needles which 
crystallise out of the corbon bisulphide solution 
along with the a-sulphone, also consist of C-naphtha- 
line sulphone. When pure it crystallises from boil- 
ing alcohol, in which it is but slightly soluble, in col- 
orless silky needles. It melts at 177°C., and the re 
aults of the analyses that were made showed it to be 
isomeric with a naphthaline sulphone. Like that 
substance. therefore, it has the formula C20Hi,S8Os. 
The B-sulphone is insoluble in water, very slightly 
soluble in petroleum, carbon bisulphide, or cold ben- 
zene, although it is tolerably soluble in hot benzene 
and glacial acetic acid. It dissolves iu hot voncen- 
trated sulphuric acid, forming a sulphonic acid, and 
when gently heated with nitric acid, sp. gr. 1°45, it 
first fuses to an orange-brown oily layer, which then 
rapidly dissolves in the hot acid. If the solution be 
now allowed to cool, most of the nitro-derative is de- 
posited as an oil, which solidifies after a time ; but if 
the hot acid solution is diluted with nitric acid, of sp. 
gr. 1°35, boiled for a minute or two, and set aside to 
cool, the new compound is deposited in microscopic 
crystals. These are only very slightly soluble, either 
in alcohol, glacial acetic acids, or benzene. It yields 
an amido-compound when treated with tin and hydro- 
choloric acid. The B-sulphone, like its isomeride, is 
not attacked by potassium dichromate and dilute sul- 
phuric acid, althongh chromic anhydride and glacial 
acetic acid readily oxidise it; the addition of water 
then precipitaes a pale yellow body, easily soluble in 
alcohol. 

It was pointed out by one of us some years ago* 
that phenyl sulphide, C,,H..S, when treated with 
oxidising agents, was readily converted into benzene 
sulphone, 0,2H,.SO.. It seemed of interest to ascer- 
oain whether naphthyl sulphide, C..H,.8, would be- 
have ina similar manner. For this purpose some 
a-naphthyl sulphide, kindly placed at our disposal 
by Dr. H. E. Armstrong, was treated with potassium 
dichromate and dilute sulphuric acid ; the compound 
was rapidly oxidised, but the product was resinous, 
and resisted all our efforts to obtain from it any crys- 


talline compound resembling the sulphones above 
described. 

We hope soon to be able to give further details 
with regard to the properties and reactions of the 
various compounds mentioned in this paper, and also 
to describe the other crystalline substance which 
accompanies the sulphones, but difiers from them in 
being exceedingly soluble in carbon bisulphide.— 
Chemical News. 








The relative strength of various substances is 
stated as follows in the Scientific American: A rod } 
inch in diameter, of the best steel, will sustain, beforo 
breaking, 9,000 los ; soft steel, 7,000 Ibs. ; iron wire, 
6,000 Ibs. ; good iron, 4,000 lbs ; inferior bar-iron, 
2,000 lbs.; cast-iron, 1,000 to 2,000 lbs. ; copper 
wire, 3,000 lbs. ; silver, 2,000 Ibs.; gold, 2,500 lbs. ; 
tin, 300 Ibs. ; cast-zinc, 160 Ibs. ; cast-lead, 50 lbs. ; 
milled lead, 200 Ibs. ; box or locust wood, 1,200 Ibs. ; 
toughest ash, 1,000 lbs. ; elm, 800 lbs. ; beech, cedar, 
white-oak, pitch-pine, 600 lbs"; chestnut and maple, 
650 lbs. ; poplar, 400 lbs,—Popular Science Monthly. 


*Proe, Roy. Soc., Xiv., 384, 
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United States. 


Fata Gas Expiosion at THE CaPiTon.—JoHN 
KING KILLED AND 8. B. CuTLER SEVERELY 1NJURED.— 
A gas explosion occurred at the Capitol about half- 
past 30’clock yesterday afternoon in asmall room 
used for storing documents under the east stairway of 
the Senate near the restaurant, by which Mr. John 
King, head carpenter, under the Supervising Archi- 
tect, was so severely injured that his death resulted a 
little after 7 o’clock p. m., and 8S, B. Cutler, assistant 
superintendent of the ducument folding room, was 
severely injured. The concussion was distinctly felt 
throughout tho entire building, The halls on the 
south side wére filled with smoke and stifling gases, 
and it was with considerable difficulty that the scene 
of the explosion could be reached. Carpenters had 
been employed for some days past placing shelves in 
the room for the purpose of storing there a lot of 
books from the folding room. The only opening to 
this room, where the explosion occurred, was the 
door leading into it. 

There was a bracket gas light over the door, and 
some of the employees on leaving the room must, in 
turning off the gas, have turned it on again without 
knowing it, there being no check on the key, which, 
on account of its height from the floor, was usually 
turned with a stick. The room was thus filled with 
the escaped gas. In the afternoon Captain Cutler 
with Mr. King went the to room to see after the shelv- 
ing. Mr. King, unlocking the door, entered the 
room, followed by Captain Cuttler a few feet bebind. 
The room being very dark, they both stepped back 
towards the door, as the smell of gas was oppressive. 
When Mr. King reached the door he struck a match, 
and instantly a tremendous explosion occurred, both 
being thrown with great force against the wall on the 
opposite side of the hall, 

Mr. King was forced against the door jam, which 
fractured both his knees, and pieces of the door and 
sash, whick were blown off, cut his face and neck ina 
frightful manner. He was also shockingly burned 
about head and arms. When found he was doubled 
up on the floor of the hall, his head and breast having 
fallen forward upon his legs. A gash was found ex- 
tending half way from the nose to the ear over the 
right eyebrow, the right thigh broken and the bone 
protruding through the flesh. At first he was sapposed 
to be dead, but finally was seen to gasp, when restor- 
atives were applied by some physicians present, and 
he was removed at once to Providence hospital. 

Captain Cutler was stunned, and presented a fright- 
ful appearance with his face, neck and hands blister_ 
ed, hair and whiskers singed close to the skin, but no 
bones were broken. He was taken into the room of 
the Sergeant-at-Arms, suffering great pain, and Sena- 
tors Withers and Bennis, both belonging to the med- 
profession, attended him, and after his wounds were 
dressed he was removed to his home. Dr. McCoy, 
who is attending him, reports him badly burned, but 
that he has no external injuries, and, if erysipelas does 
not set in, will recover. 

Mr. King was attended on his his arrival at Provi- 
dence Hospital by Drs, J. E. Brackett and Beall, who 
dressed his wounds and, after administering opiates, 
made a more extended examination of his injuries 
and decided that nothing could be done to save his 
life, as the concussion had done its work. He lin- 
gered till afttr 7 o’clock, when death relieved him of 
his sufferings. Mr, King was abont fifty years old, 
of good raputation for integrity, and he leaves a fam 
ily who reside on 6th, between H and I streets, north- 
west. 


The door to the room was torn from its hinges 
and dashed against the opposite wall, shivering it to 
pieces. The wall was disfigured and torn, and in 
one place is to be seen the prints of Mr. King’s hand, 
with portions of the blistered skin still clinging to the 
hard finish. The walls are blistered and blackened 
by the heat, and such was the force of concussion 


| that after turning two angles, at least forty or fifty 
| feet from where it occurred, the transom at the head 
| of the Senate stairs was dashed into the room of the 
| official reporters of the Senate, causing no little con- 
sternation among that diligent corps. The doors of 
the Senate restaurant were slammed to and fro, and a 
hat rack standing in a second room against double 
doors broken to pieces. The cashier of the restaur- 
ant was thrown violently back against the wall.— 
Washington Evening Star. 





Great Britain. 


An apparrtus for the manufacture and utillization 
of combustible gases has been patented in England. 
In this invention bituminous coal is placed in a retort 
and subjected to distillation. The rich hydrocarbons 
are eliminated therefrom in the form of gas, but when ~ 
the stage of distillation is reached at which the sul- 
phurous and phosphoreted gases are disengaged from 
the coal, the gaseous products of the retort are di- 
verted from the previous and purer product, and are 
passed into water or carried to the furnace, in order 
to aid by their combustion the heating of the retort. 
The result is a comparatively pure hydrocarbon gas 
and a coke practically free from sulphur, phospho- 
rus, etc. From the gasometer the gas is passed to a 
retort filled with brokerf fire-brick, as the hydrogen is 
separated from the carbon it assumes the volume pe- 
culiar to the gas.— Coal Trade Journal. 





Chenrical and Scientific Repertory. 


CEMENT FOR Broken Cutwa.—Make a thick solution 
of gum arabic in water, then stir in plaster of Paris 
until the mixture becomes a sticky paste. Apply with 
a brush to the broken edges, stick them together, and 
in three days the article cannot be broken in the same 
place. 


Apparatus FoR Movunpina Fvurt.—A patent has 
been granted in Great Britain for ap apparatus for the 
moulding of fuel, making it more compact for storage, 
preventing spontaneous combustion, and helping the 
burning. ‘This invention consists in moulding blocks 
of artificial fuel of such a geometrical form as that 
they will pack closely together on all sides, and not 
leave any vacant spaces whereby less room is required 
in storing, and the spontaneous combustion of ships 
cargoes of fuel is prevented.— Coal Trade Journal. 





Pumpina Macurnery.—Most of the pumping ma- 
chinery employed in the drainage of the underlying 
sections of Holland has been made in England, and 
the English manufacturers have had a practical mono- 
poly of the business of filling these orders for many 
years. They are now feeling American ccmpetition 
in this line. The Fitchburg, Mass., Steam Engine 
Company have just shipped their eighth engine to 
Amsterdam, and the first was sent as an experiment 
less than six months since. ‘This is one of those ap- 
parent anomalies of commerce that are only shown to 
be both possible and profitable by attempt and perse- 
verance. If American machine works can now build 
up business with an old and wealthy country like 
Holland, and increase it under the very nose of Eng- 
land, similar works can achieve equal results with 
other countries by the same effort. And this is the 
great demand of the time—-an earnest effort to gain 
all foreign markets possible.—Jron Age. 





Neck vs. Ferr anp Wrists.—Every one must re- 
mark that a favorite article of winter clothing for chil- 
dren is a comforter swathed round the neck. This is 
a great error; the feet and the wrists are the proper 
members to keep warm; the face and throat will 
harden into healthy indifference to cold; but that 
muffler exchanged for an extra pair of thick socks or 
gloves would preserve a boy or girl really warm and 
well. Bronchitis and sore throat have declined fifty 
per cent. since the absurd use of high collars and 
wice round neckerchiefs went out of fashion ; and if 
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the poor would take better caee of their children’s 
feet half the infantile mortality would disappear. It 
only costs a trifle to put a piece of thick felt or cork 
into the bottom of a boot or shoe, and the difference 
is often considerable between that and a doctor's bill, 
with, perhaps, the undertaker’s beside. 





New Erecrric Licut.—aA new electric light, expe- 
rimented upon some weeks ago on the rosf of the Sie- 
méns-Halske works, at Berlin, praved so successful 
that ordinary writing could be read at the distance of 
amile. When the )ight was thrown toward clouds by 
means of a mirror a lumitous train appeared thereon, 
which much resembled the tail of a oomet, and drew 
together great crowds of spectators in the streets. 
Signals made by the instrument were also repeated 
upon the clouds, becoming thus visible at a very great 
distance. The experiments were made in the pres- 
ence of a large number of artillery and other branches 
of the government service, and were continued for 
nearly two hours. The instrament, which is provided 
with a locomotive engine, will be set up in the Tegel 
arillery polygon for further experiment, the German 
war department having the intentiou of purchasing 
several of the machines for military use, both afloat 
and ashore.— Revue Militaire d’Htranger. 

A curious exhibition has just been organized at the 
Simonetti Palace, on the Corso, in Rome, It is a dis- 
play of asbestos in all the stages through which it 
passes from the time it is taken out of the bowels of 
the earth until it appears as a manufactuaed artiole. 
Asbestos is a compotind of sillicate of magnesia, and 
has the property of resisting fire. The ancients had 
discovered a means of weaving it, and with it made 
napkins for meals, wicks for lamps, and winding 
sheets for the dead for purposes of cremation, so that 
the ashes of the deceased could be collected unmixed 
with those of the wood which had formed the funeral 
pyre. ‘The process of working this textile has been 
again discovered by the Marquis de Batrera, as well as 
the merns of making with it incombustible paper and 
cardboard at a low price.— Coal Trade Journal. 

Ax Automatic Licut-Reamsterme Macuine.—Mr. 
Crookes has made an ingenious application of his ra. 
diometer to meteorological purposes. In our present 


meteorological records we note variations in heat, 
rainfall, atmospheric pressure, etc., but light, the 
most iniportant influence, bas been neglected hith- 


erto, for the want of a machine for automatically regis- 
tering its variations. Mr. Crookes has arranged the 
arms of his radiometer so that they carry round a 
small magnet suspended beneath them. The amount 
af light falling on the pith-balls at the extremities of 
the radiometer arms determines the rate of rotation. 
Near the magnet, attached to the rotating arms, is 
suspended another magnet, which oscillates as rhe at- 
tached magnet presents alternately its north and 
south poles. This oscillation makes and breaks an 
electric circuit, which, by a wire of any required 
length, is connected with a recording Morse machine 


moved by clockwork. Each revolution of the rotat- 
ing pith-balls is thus recorded by a punch of the 
Morse on a strip of paper, and so a register is kept of 
the amount of light falling at any place.—Popular 
Seience Monthly. 








A Wonderful Discovery. 


REVELATION OF THE Process OF THE FORMATION OF 
AnTHeactre Coat. 

We have before us now on our table a specimen 
which is one-half anthracite coal and the other halt a 
solidified sediment that four years ago was all soft 
sediment. For over four years there has has been in 
use in the Indian Ridge shaft of the Philadelphia 
Coal and Iron Company, this district, a wooden pipe, 
about six inchesin diameter, made ofinch boards 
nailed together, which served to carry water from 
one of the rings in the shaft to the lower level. The 
rings are boxes around tbe sides of the shafts which 
catch the water coming out of the rock, slate, or coal, 
and are put in to prevent the water from falling 
down and making a regular shower bath of the shaft. 
At the rink in question a large spring in the slate, 
about thirty feet below the primrose vein, had been 
struck, the water from which is apparently as pure as 
crystal. 

Some four months since it was found that this wood- 
en pipe had become so clogged with the reddish 
brown sediment that is deposited by all mine water, 
that the open space in it was not more than two in- 
ches in diameter, and not large enough to carry off 
the water from the ring. Consequently a new pipe 
was put in, and the old one, nearly closed with the 
sediment adhering to its sides, was left standing. 
The water was then turned into the new pipe’and cut 
off from the old one, which is some fifty feet or over 
in length. On Friday last, after remaining in the 
shaft without any water passing through it for over 
four months, the greater part of this old pipe was 
taken out, and when broken open the wonderful 
phenomenon presented itself that the sediment was 
gradually changing into what appeared to be anthra- 
cite coal. About a half inch of the inside of the sed- 
iment lining the pipe had changed mMmto coal, and the 
remainder was also gradually changing, the only por- 
tions of the sediment remaining quite soft, being that 
part deposited first and next the sides of the pipe. 
A cross section of the pipe now shows, commencing 
at the centre, first a circle of about half an inch in 
diameter surrounding the two-inch opening remain- 
ing in the pipe, then a circle of sediment partly turn- 
ed into coal, and then the sediment in its natural 
state and the sides of the pipe. The surface of sedi- 
ment which was exposed to the action of the atmos 
phere has changed first, and the influence or chem- 
ical combinations which had changed its nature were 
gradually operating on the rest of the sediment. 
The process of formation is plainly seen in the sedi- 
ment next that already turned into coal. : 

Samples of coal taken from the pipe have been tried 
on the blacksmith fire at the colliery, and it makes an 
exceedingly hot fire, but being ofa softer nature 
than the natural anthracite, it clinkers badly. For- 
tunately there are any quantity of samples of this 
wonderful formation, and those who are unwilling to 
believe without themselve seeing and touching, can 
be accommodated. There is no Keely-motor business 

about this discovery. A section of the pipe about 
16 feet long has been left standing in the shaft, to see 





what results will follow in the next six months or 





year. Samples have also been sent to Gen. Pleasants 
at Pottsville for examination, and we suppose the 
public will soon have the opinion of gentlemen quali- 
fied to judge on this surprising formation ; but if an- 
thracite coal will form from sediment deposited by 
mine water when exposed to the action of the atmos- 
phere under certain conditions for a period as short 
as four months, what becomes of all the pet theories 
of the geologists and mining engineers on the subject ? 
How about the great heat, the millions of years of 
time, and tremenduous pressure which, according to 
the various theories of the heretofore-accepted author- 
ities, were necessary to account for our deposits of 
the finest and best fuel yet found ?—Shenandoah Her- 
ald, 








Explosive Character of Acetylene Cop- 
per.—The explosive character of acetylene copper is 
well known. Many serious accidents have occurred 
from its presence—spontaneuvusly formed—on cop- 
per pipes employed for conveying illuminating gas. 
Such accidents have resulted from slight blows with a 
hammer or some other iron tool given by workmen 
when eugaged in making repairs, ete. According to 
the Polytechnisches Notizblatt, another coppér com- 
pound has recently been prepared, which, when mixed 
with chlorate of potash, forms an explosive, which it 
is proposed to use for filling percussion caps, torpe- 
does, etc. The mode of producing this compound or 
salts of copper is as follows; To a solution of sulphate 
of copper is added enough hyposulphite of soda, in 
solution, to entirely destroy the blue color. To ano. 
ther portion of the blue vitriol solution ammonia is 
added, until the blue precipitate, at first formed, dis- 
solves to a dark blue solution. The two solutions ate 
now mixed; and after long standing a violet colored 
salt crystallizes out of the beautiful blue liquor. It 
is this salt which becomes explosive when mixed with 
chlorate of potash. The composition of the ‘‘ violet 
colored salt,” above referred to, and which consti- 
tutes the new explosive, is not given by the authority 
quoted ; neither is any reference made to the proba- 
ble cause of its explosive nature. It may hinal > 3 be 
due to the nitrogen imparted to it by the ammonia. 
—Scientific Press. 








Conductibility of Gases.—M. A. Winkelmann 
has measured the conductibility of gases for heat by 
an apparatus like that of Stephan, except that a pecu- 
liar manometer and method of closure is used. The 
apparatus consists of a brass cylinder serving as an air 
thermometer enclosed in a second concentric cylin- 
der. The top of the inner cylinder may be unscrewed 
and it carries a conical cavity in which is placed a rub- 
ber cork with a hole through it. A glass tube passes 
through this hole and a metallic cap screwed on below 
the ‘rubber presses it against the glass. A similar 
closure carries the tube through the outer cylinder. 
The latter is connected with a mercury pump. A 
comparison of the time and variations of the pressure 
when the outer cylinder was immersed in ice-water 
gave the following coefficients of conductibility : 








Name. Conduct 
ae ESS Sy 7 EEE ie oe ee ee *0000525 
ROO i och is sncsceceliesacecescoces + *0003324 
NG BMD in iin civsssiddesveveestactt “0000317 
SD ii diiakln dissivbciv inate eco serccoose *0000414 
REID. svivioslesiccdusivesceoevdeces * 0000647 
SM Cae a55 inc see ccvcccicsscbecdecs *0000460 
inc Ji5. sccantancocenel *0000510 
I oaks ca athacsisonsntsndsuctstscncks *0000563 
is 5c en ci ancamen sen *0000363 
PIE Geaitheds donedjnthcane 4 xaessnecct .. "0000524 

—Pogg. Ann. clvi, 497. 
Price of Gas. 
—— ~<a 


The following prices are official, having been fur- 
nished to the American Gas-Lacgut Jovrnat by the 
officers of the various Gas Companies. 

Albany (Peoples) N. Y. $2.75 
Annapolis, Md........... 3.40 
Atchison, Kansas....... 
Austin, Texas. .......... 


Allegheny City, Pa.... 20 p. ct. off prompt pay 





Albany; N. Y....0000088 2.75 


s 
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Ashland, Ohio............ 3.50 
Augusta, Ga..........0+. 4.00 
Anderson, Ind.......... 3.50 
Ashtabula, Ohio......... 2.00 
AG WE Y...k..02..05.. 3.50 
Allen town, Pa.......... 2.50 


Ashland, Pa............. 10.00 
Brooklyn, Brklyn...... 2.75 
Citizens.... 2.75 

Ris ABSA... ... 2.75 
Metropol’an 2.75 

™ Peoples..... 2.75 

* W’msburgh 2.75 
Brockton, Mass........ 3.80 


Batavia, MN: Y........... 8.00 
Bridgton, N. J.......... 3.50 
Bangor, Me.............. 3.00 
Boonville, Mo.......... 4.50 
Brownsville, Tenn..... 4.50 
Belfast, Maine......... 4.00 
Brockville, Ontario.... 3.75 
Bloomfield, N. J.. 8.75 
Belleville, ill faievedlivess 3.50 
Bellaire. Obio............ 2.85 
Barnesville, Ohio....... 3.00 
Boston, Mass............ 2,25 
Bath, Maine............. 4.00 
Bayonne City, N. J.... 4.00 
Binghamptun, N. Y... 4.00 
Buffalo GL Co., N Y. 2.50 
Buffalo Mutual, N Y... 2.50 
Buffalo Citizens, N Y. 2.50 
Bloomsburg, Pa........ 10.00 
Cleveland, Peoples, O 2.00 
Cumberland, Md........ 3.00 
Charleston, W. Va..... 4.00 
Cincinnati, Ohio.. 2:25 
Columbia, Mo.... 4.50 
Carondolet, South St. 
Louis, Mo. siines.. Sean 
Chattanooga, Tenn..... 3.00 
Cold Water, Mich....... 3.25 
Chicago, IIl.............. 2.50 
Columbia, Pa............ 2.85 
Charlottesville, Va..... 3.50 
Cedar Rapids, Iowa.... 4.50 
oN Re ssasan. Gea 
Cortland, N. Y...... vee 4.00 
GR Pie hacccseccsecctes 8.75 
Chillicothe, Ohio....... 3.00 
Camden, N. J...... cosee G18 


Carson City, Nevada... 
Cadiz, Ohio...........06+ 


8.00 


Derby, Conn........000+ 


Decatur, Ill.............. 3.50 


Danbury, Conn.......... 4.28 
a3 ce 3. 85 
Dover, ea otanina toe 3.60 


Dunkirk, N Besciienis ROO 


Defiance, Ohio.......... 10.00 





Street lamps 4$ hours 
17 nights per month, 
$15 per annum. 


Net. 


Crude petroleum. 
Wren’s process; $10 
for 80 candle gas, 

5 pc off prompt pay. 

$18 per an street lamps 
Meter rent 10 vents 
per month. 

70 candle gas, 10 pe 
off prompt pay. Pat- 
ton’s process. 


10 p. c. off bills over 
0; 5p. ¢. off bills 


under $10. 


5 p ct. off prompt pay. 

5 p et. off prompt pay. 
Street lamps $17.50 
per ann. Burn till 
12 P. m. on moonless 
nights. 


124 pe off prompt pay. 
Net. 


10 pc off prompt pay 
on bills for 1000 per 
month. 

10 pc off prompt pay. 

10 pe off prompt pay. 

10 p ¢ off prompt pay. 

70 candle gas, 10 pe 
off prompt pay. Pat- 
ton’s process. 


25 p. et. off prompt pay 
Meter rent 25, 30, 
and 50 cents. per m. 
for 3, 5 and 10 light. 


5 p. ct. off prompt pay, 


Lowe process. 
Meter rent 20 cents. 
50 ets p M. off prompt 


ORE § 

50 cts added if not paid 
by the 5th. 

25 cts p M. off prompt 
pay. 

50 cents per month off 
prompt pay. For 
20,000 feet a month 
$2.50. 


5 pc off prompt pay; 
10 pe off for 100,000 
per year. 

Gas from wood and 
Cannel coal. 

10 p ¢ off on 500 feet or 
less; 50 cts per M. 
on from 500 to 2000; 
20 p coff on 2000 


and upwards. 

10 p. c. off prompt pay, 
and 50 cts per 
excess of 5000 ft. per 
month. 


50 cts. per M. added, 
if not paid by 10th. 

For less than 5000 per 
month. 

For over 5000 per m th 


Street lamps till 12, 
moonless nights $25 
per annum. 

70 candle gas, 20 peo 

off prompt pay. Pat- 

ton’s process, 





East Boston, Mass..... 3.00 
East St. Louis, Ill...... 3.50 
Evansville, Ind..,........ 3.00 
ty En 3.00 
Elkhart, Ind............. 3.50 
East Newark, N. J...... 4 00 
Eastchester, N. Xa 3.50 
Elizabethtown, N. J... 3.00 
E ast NY (Union) LI 3.00 
Exstport, Me............ 4.00 
Fredericksburg, Va..... 3.40 
Flint, Mich................ 3.50 
Franklin, Pa.............. 3.00 
Fall River, Mass....... 3.00 
Freeport, Ill............. 3.80 
Fort Scott, Kansas.... 4.50 
Flatbush, L. I.......... 8.50 
Fredonia, N. Y.......... 3.00 
Guelph, Ontario......... 3,50 
Gomera, Wy: Y 20sec ssess8 2.50 
Greensbozo, N. C....... 4.00 
Galena, Ill................ 4.50 


oe “cc 


Grand Rapiids, Mch.. 


4.00 
2.80 


“ec “ce c 


2.50 


Gloucester, N. J....... 8.15 
Greenwich, Conn....... 2.40 
Goshen, Ind............. 10.00 
Huntsville, Ala.......... 8.50 
Hempstead, L. I........ 4.00 
Huntingdon, Pa......... 3.80 


Hagerstown, Md.....,. 3.75 
Hamilton, Ohio......... 4.00 
Hillsdale, Mich.......... 3.50 
Holyoke, Mass........... 3.01 
Hartford, Conn......... 2.75 
Hornellsville, N. Y.... 3.50 


Honesdale, Pa.... 


| 4.00 
Indianapolis, Ind....... 2.50 
En@ilamas PAi..050000ics00 3.00 


Jersey City, N. J....... 2.75 
. 2 Beas 3.50 
Jacksonville, Ill......... 4,00 
Jefferson City, New 
Orleans, La.......... 4.00 
Johnstown, N Y.. ae 3.50 
Knoxville, Tenn.. 3.00 
er  36 eee 4.00 
AAEM. ceas ss scutte 3.80 
Lynchburgh, Va........ 3.00 
Louisiana, Mo........... 4.50 
La Crosse, Wis......... - 4,50 
Lancaster, Pa........... 3.00 
Louisville, Ky........... 2. 70 


La Porte, Ind........... 
Lowell, Mass............ 2.50 


La fayette, Ind.......... 2.75 
Lexington, Mass....... 2-40 
Millville, N. J........... 3.12 
Milford, Del.............. 3-50 
Marquette, Mich........ 3.50 
Morris, Sedsiccdicaste 200 
Meriden, Conn.......... 3.98 
Marietta, Ohio......... 3.50 
Marshalltown, Iowa... 4.50 
Meadville, Pa............ 3.50 

wie SA rae 2.50 


Madison, Ind............ 3.75 


Monroe, Mich............ 8.50 
Malone, N. Y............ 4.50 
Middletown, Conn.... 3.56 





5 p. c. off prompt pay. 
City lamps $30. 
City lamps $28 p. an. 


Street lamps $25 
annum ; burn fill 12 
P. M. 


5 p. c. off prompt pay. 
Wood and oil gas. 


Meter rent 25 cts. per 
month. 

After September Ist. 

For less than 1000 feet 
per month. 

For over 1000 eet per 
month. 

10 per ct discount on 
300,000 ft annually 

5 p c off prompt pay. 

Wren’s process 

70 candle gas, 20 pe 
off prompt pay. Pat- 
ton’s process. 


10 per ct. off prompt 
pay: 


50 cents per 1000 off 
prompt pay. 

12$ cents meter rent 
per montb. 

5 p. c. off prompt pay. 


10 p. c. off prom pay 
Meter rent ~0 cents 
per month. 


124 p.c. off prompt pay. 


Meter rent 15 cents. 


5 p. ct. added to bills 
not paid in 5 days. 
50 cents per M. off 


prompt pay. 


Wr. ¢e. off prompt pay. 

ood aud oil gas. 

25 cents per 1000 off 
prompt pay. 


Wren’s process. 


For 15 candle power, 
or $10 per M. coal 
meter measure 
etroleum Gas— 
Wren’s patent). 


20 cts. per M. off if paid 
by 6th. Consumers 
over 3000 ft. 30 cts. 
additional discount. 

50 cts p M. off prompt 


pay. 
25 cts p M. off prompt 


y- 
For over 10,000 ft. per 
month, 
25 pe offif paid in five 
days: 25 to 40 cents 
per month meter 
rent. 


5 per ct off prompt pay 
Net. 





Mount Sterling, Ky.... 4.50 
Monongahela, Pa....... 2.75 
Minneapolis, Minn.... 5.00 
Mahanoy City, Pa...... 10.00 
Morristown, Pa......... 3.00 
New York, ‘New York. 2.50 
Harlem.. 2.75 

~ S Manhattan 2.50 

“ “Si 2.50 


«8 Mropolitan 2.5 


“SS Municipal. 2.! 


Nashville, Tenn.... .... 2.85 
T | Newark, Citizens, N.J. 2.85 
Po.) ee 3.10 
New Brunswick, N. J. 2.70 
¢ a Serer 4.00 
North Attleboro, Mass. 3.50 
New Britain, Conn..... 3.70 
New Haven, Conn...,.. 2.75 
Nantucket, Mass.. 3.00 
Newark, N. * 2.85 


Niagara Falls, N. ¥.. 3.50 


Norwalk, Cenn. . 4.00 
New Albany. Ind....... 3.00 
New City, Montreal... 2.50 
Oswego N. Y........... 3.15 
> ae | ee 4.00 
Omaha, Nebraska...... 8.00 
P’keepsie, Citizens.... 2.70 
Paterson, N. J........0+: 3.80 
Portchester, N. Y....... 3.50 
Pittsfield, Mass.......... 3.50 
Portland, Me............. 3.00 
WIPE since seas decades 4.50 
Portsmouth, Rw... &2 
Pittsburgh, ental 1.00 
Philadelphia, Pa........ 2.15 
Painesville, Ohio....... 3.50 
Pawtucket, R. I......... 3.00 
Providence, R. I....... 2.25 
Pottsville, Pa............ 3.50 
Plainfield, N. J.......... 3.50 
PO Test tosis. s0c8 3.50 
Paducab, Ky............ 4.00 
Plymouth, Pa............ 10.00 
Pottstown, Pa.......... 3.20 
Poughkeepsie, N Y.... 2.60 
Port Huron, Mich....... 3.50 
Quincy, Citizens, Mass. 5.00 
Quincy, Hll.......:....006 8.50 
Quebec, Ont.............+ 2.40 
| Ber 3.60 
Rochester, RK. Weis cs 3.00 
Citixens... 3.00 
Rondout, N. Y.......... 3.60 
Rockford, ls sivciscctvus 4.00 
Richmond, Ind......... 3.00 
| Syracuse, N. Y.......... 2.75 
Springfield, Ill........... 3.25 
St. Joseph, Mo.......... 4.00 
St. Albans, Vt........... 5.00 
Sandusky, Ohio. ....... 3.00 
Saratoga, N. Y.......++ - 5.00 
San Antonio, Texas.... 7.00 
St. Charles, Mo.......... 4,50 
Sidney, Ohio............. 3.25 
Steubenville, Ohio..... 2.50 
Sherman, Texas........ 5.00 


Under 5000 fest m’th 
$2.75 per M.; over 
5000 feet per month 
$2.50 per M 

10 pe off prompt pay. 

70 candle; 20 p c off 
prompt pay. Pat- 
ton’s process, 

18 candle coal, and oil. 


Water Gas. 


Meter rent 15 cts. p. m. 

20 cts p M. off prompt 
pay. 

123 pet off prompt pay. 


Street lamps, $22 p an 
5p. ¢. off prompt pay. 
12 p. c. off promptpay 


Gwynne Harris process 
10 p c. off prompt pay, 
and in addition 5 p.c. 
on bills of $200 ; 10 
p. ¢. on bills of $1600 


5 p. c. off prompt pay, 
and 10 p. c. off on 
bills of $350 per an. 


Meter rent 25 cts. p m. 


Over a million feet a 
year $2.70. 


10 p ct off prompt pay. 

5 p ct off for less than 
5000 a month. 

10 per cent more than 
5000 a month. 


10 pc off prompt pay. 

70. candle. Patton’s 
process, 

Public lamps till 11 
Pp. M., 18 nights per 
month $20 per lamp. 

10 pc off prompt pay. 


5 pc off prompt pay ; 
10 to 25 pe off on 
bills for 500 to 25 M, 
feet per month. 

50 cents added if not 
paid by 20th. 


$25 for city lamps. 

124 p. et. off on bills 
over $100 p. month. 

10 p. c, off prompt pay, 
and in addition 5p. ec. 
off bills from $50 to 
$100 per month; 10 
per. ct. off bills over 
$100. 


20 p. c. off prompt pay, 
Nov. ist to May ist. 
10 p. c. rest of year. 

10 per ct off from 10 
to 20,000 per month 

20 p ctoff from 20,000 
and upwards. 


5, 10, 15 and 20 p. c. 
off, according to 
quantity. 
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Salem, Oregon.......... 7.00 October last reduced 
from $8. 

Salem, Ohio............. 2.75 Meter rent 12} cts if 
300 feet is not used 
monthly 

Sedalia, Mo.............. 8.50 

ee 3.15 5 per ct off on less than 


5000 feet per month. 
10 p ct from 5 to 15 M. 
15 p ct from 15 to 20 M. 
20 per ct over 40 M. 





Shreveport, La.......... 5.00 

Shelbyville, Ind......... 2.00 Wren’s process; $10 
for 80 candle gas. 

Shenandoah, Pa........ 10°00 70 candle. Patton's 
process. 

Shamokin, Pa.......... 10.00 70 candle. Patton’s 

process. 

Sunbury, Pa............. 10.00 70 candle. Patton’s 
process. 

SO pe . 8.00 

Titusville, Pa...... ..... 3.00 

Tidioute, Pa............. 2.00 Wren’s process. 

Vicksburgh, Miss....... 4.50 

Wilkesbarre, Pa....... 3.50 10p. c. off prompt pay. 

Worcester, Mass........ 3.00 5p. c. offon $500, and 
10 p. ¢. off on $1000 
in six months. 

Westfield, N. Y.......... 4.00 10p.c. off prompt pay. 

Washington, D. C...... 2.25 

Watertown, N. Y....... 4.50 10p.c. off prompt pay. 

Wheeling, West Va.... 2.25 10 p ct off prompt pay. 

Washington, Pa......... 2.50 

Woburn, Mass.......... 3.00 

Waterbury, Conn...... 3.50 5 pe off on biils of $50 

10 pc off on bills of 
$100. 

5 p c added if not paid 
by 10th. 

SN acssetisesies sae 3.00 Meter rent 12} cents. 

Youngstown, Ohbio..... 2.50 10 p. c. offon bills of 
$50 per month. 

Waterbury, Conn....... 3.00 5 peoff on bills of $50, 
10 p c off on bills of 
$100; 10 p ¢ added 
if not paid by 10th. 

Washington, CH., O. 1.20 Wren’sprocess; $6 for 
80 candle gas. 

Wilmington, Del........ 2.50 Street lamps 3,650 hrs 
per year, $31.50 per 
lamp. 

Zanesville, Ohio......... 2.70 10 p.c. off on bills of 
$25 per month ; city 
lamps $23. 

Gas Stocks. 


Quotations by W. B. Scott & Co., Bankers, 
24 Prive Srreet, New Yorx Ciry. 
JUNE 2, 1876. 


&@” All communications wiil receive particular attention 
aise 
vas, Uo.’s of N. 2. City. 
Capital. Par. Bid. Asked. 
Se eRe $1,850,000 50 120 122 
Manhattan............. 4,000,000 50 250 255 
Metropolitan........... 2,500,000 100 145 150 
“ Scrip... $1,000,000 .... 102 —- 
sa Bonds 500,000 1000 104 -—— 
IIR fi ccicsdccscenes 5,000,000 100 110 112 
ss Bonds, gold. 900,000 1000 105 aoe 
ett Bet cin ccsten 4,000,000 100 135 140 
Central, Westchester 466,000 50 100 105 
Gas Co.'s of Brooklyn. 
Brooklyn ............. . 2,000,000 25 190 195 
CHING sin cds vencécnees 1,200,000 20 90 95 
BI nn cesesee 320,000 1000 95 100 
Pee copasesccrsn sss 1,000,009 10 5& 55 
2 Bonds........ $ 325,000 -- 95 
“  Serip 300,000... 8 — 
Metropolitan........... 1,000,000 100 75 80 
Nassau............0..00+ 1,000,000 25 75 80 
” ae 700,000 1000. 96 98 
Williamsburgh ....... 1,000,000 50 125 130 
65 Scrip 100 §=103 
Out of Town Gas Companies. 
Bath, Maine......... he 70,000 100 
Buffalo Mutual; N. Y 750,000 100 — 80 
= Bonds 200,000 1000 ~- 90 
Baltimore, Md........ 2,000,000 100 165 180 
- Ctfs., gold 1,000,000 105 —- 
Brockport, N. Y...... 25,000 100... 80 
Citizens, Newark..... 918,000 50 87} _ 
m3 Othe. 53,000 — —-— = 
se >. 124,000 — — -- 
Derby of Conn....... 160,000 100 60 80 
East Boston, Mass. . 25 132 --- 
Fort Wayne, Ind..... 100... 
Hannibal, Mo......... 100,000 100 95 100 


Hartford, Conn..... . 700,000 25 152 — 
Hempstead, L ...... 25,000 100... — 
Jersey City ........ ... 386,000 20 160 170 
Jamaica, L. I......... 25,000 100... --- 
Jacksonville, Ill...... 120,000 50 82 at 
Lewistown, Maine... 400,000 100 50 85 
Lima, Ohio............ 60,000 100 85 
$x Bonds 30,000 

Laclede, St Louis Mo 1,200,000 100 --- 115 
Peoples, Jersey City a 195 135 
Peoples of Albany... 650,000 100 — 25 

“ Bonds 350,0001000 -- -- 
Peoples of Baltimore 25 101 102 

¥ Bonds.... 106 --~ 
Perth Amboy ......... 25 —- 95 
Rochester, N. Y...... 100 §650 60 
Richmond Co., 8. I. 300,000 ... 100 105 
Woonsocket, R. I.... 150,000 100 100 is 
>? Bae 400,000 40 148 150 
Hamilton, Ontario... 150,000 40 1124 
San Francisco Gas- 

Co., S. Fr’isco Cal. 99 100 
St. Louis, Missouri.. 600,000 50 110 130 
Stillwater, Minn...... 50,000 50 — 26 
Suburhan, W’stch’str 390,000 50 -—— 100 
Troy, Citizens......... 600,000 100 —- 100 


The coupons of the People’s Gas-Light and Coke 
Company, of Chicago, due June 1, 1876, will be paid 
at the Bank of New York, National Banking Associa. 
tion. A. M. Bruurnes, Pres. 








PRICES OF FOREIGN AND DOMESTIC GAS 
COALS. 


{Reported Expressly for this Journal.) 
JUNE 16, 1876. 
DELIVERED IN NEW YORK. 


English Cannel. ° 

IIE binds s chaWbc eps wideesdes censnente $17 00 @ 18 00 
I ancnavécmbatatideesidctasceapetse 1650 @ 17 00 

English Caking Coals. 
IRENE wasdsaccvccec dd suthonnsecsusest -$5 50 @ 00 00 
SPOONS CEN ese ski oniveWindensccecscessss 1150 @ 12 00 

Rritish Province Coals. 
NE «nn tera eaeeieh nn sGon an ca wdwe Coane aeaar enn siden 2 00 
Block House—At Mines, $1.87, Gold.... ....cceeseeeeeee 200 
Caledonia—At Mines, $1.50, GOld.............seccesseees 0 00 
Little Glace Bay—At Mines, $1.75, Gold................ 0 00 


Lingan—At Mines, $1.75. Gold 
Sydney—Old Mine..... . ........4... 
ue Reserve, $1.75, GoldMine. 
S Do 00 os s0ts ssb ne - 09000600 gccnensseces 


Duty, 75 cents per ton, gold. Freight to New York $2 00 
currency. Cost of above coals delivered in New York, $4 75 
@ $5 00,- currency.) 


Pennsylvania Coals. 





Penn Gas Coal—At Amovoy.......... ° - $560 @0 00 
Westmoreland—At AMbOY........... csseeuess 560 @0 00 
BMALION..... cccccccccccccccsce coccccvccveveses 560 @000 
(In New York, the above coals $6 00) 
YOughiogneny..........sccccccccesccecesesecs 600 @0 00 
WESTIE occ crcccccce. 00 2 coccdccessetencccce 600 @0 00 
West Virginia Coals. 

MuarphayRan. ... 2.000. soccccccsccccscccccecseees 650 @ 000 

ER cocerecccovesse SOs 0ecenevccete cctbeces 650 @ 000 
ee EB s 0 0's 00000 s00 008s ova eoccnsse bets 650 @ 000 
American Gas Coal..........c.ccecseececee cues 740 @ 000 
Di Tika cshtgoaneecosehodesectpreessons 650 @ 000 
TOWNE OFFER... ccccccccesercccecccoveccecce 650 @ 000 
PIMMIGKINIOK . 0.022 cccccosccccccccccevccceces ---650 @ 000 
Cloverttll OF Virginia. .......cccccccccccscccces 600 @ 650 
McKenzie Compound Mixture.............. ° -— 

American Canne! Coals. 

Peytona of West Virginia................... $12 50 @ 0000 
Darlington of Penmsylvania................606 ceeeeeees _— 
Cannelton Cannel.............0.-sse0e db Ste debeeue sis 11 00 
Red Bank—at Philadelphia............. . sscccsscsece 6 50 

= —at South Amboy........ in idnnet hetweiesks 7 2 

Asphalts. 

Albertite of New Brunswick...............+++ $2100 a2 — 00 
Trinidad Bitumen... ........scceeeseeceeeeee — @ 140g 


The Penn Gas Coal Company have contracted with the 
PittsburghGas-Light Co. fur their entire supply for th en-- 
suing year from their Youghiogheny mines, 


Within the iast week contracts have been made by some 
of the companies in New York for about 200,000 tons of Penn 
Westmoreland, Waverly, Youghiogheny, and the West Vir- 

inia caking coals—at $6°00 per ton a reduction of 50 cents 

rom last years’ prices. 


0 GAS-LIGHT COMPANIES. 


ANTED—A SITUATION BY A PRACTI.- 

CAL Man ina Gas Works. Has been fourteen years 

at the business in the vicinity of New York City. Is a Gas- 

Fitter, and can take hold of any kind of work about a Gas 

Works, such as making Gas, altering and repairing, piping 

houses, laying mains, putting up fixtures, reading meters, | 

collecting bills, etc. The best reference. Address JOHN 
CLARE, 3821 Division Avenue, Brooklyn, E. D., 408-2t 











tigen SUBSCRIBER WOULD LIKE A SITUATION AS 
FOREMAN, or would take charge of a small Gas 

Works. Address 8. 7. DOUGLASS, New Haven, Conn., Gas 

403-tf 


Works, 


TO GAS COMPANIES, AND CITY 
GOVERNMENTS. 


DYOTT’S PATENT 
CHAMPION STREET LAMP 


Doubles the Light withthe same quantity of Gas used in 
other Lanterns, Ali others waste half their light, illuminat- 
ing the sky, or if the top s of metal, absorb it. 


SINGLE Top GLASS LAMPS BOTH GLO- 
BULAR AND SQUARE become heated if 
a good light is put in them, and rain, 
hail or snow falling upon the HEATED 
GLASS BREAKS IT. When one glass is 
broken the wind will either blow the 
flame against the others and break 
them, or destroy the entire Lamp. 
Nine-tenths of the breakage and cost of 
repairs of other street lamps is owing 
to that cause. 

Dyort’s “CHAMPION” is the only 
DOUBLE TOP—the only Lamp that has 
the Opaline White Dome, which is a 
never changing reflector ; it doubles the 
power of, and throws the light toa 
greater distance, It is also a perfect 
protecjor, shielding the heated top or 
the lamp from all inclemency of the 
weather, The white dome is kep® co0 
qthey passage of air between it and the transparent globe 
below. Rain, hail or snow will never break either the globe 
ordome. The globe rests upon rubber cushions, and is sup- 
ported laterally by elastic springs, so that contraction or ex- 
pansion of the globe, or jerring of the post will not break it. 
They can be cleaned in one-fourth “he tme required to clean 


other lanterns, ‘Ihe metallic por:’ons are of iron, copper 
and brass,and are the mo durable, economical, efficient 
and cheapest lamps in existeace. For public buildings, and 
wherever an ornamental and powerful light is required, the 
are made in CLUSTERS of 2, 8, 4, 6, 7 and 10 lamps, which 
have noequal in this or any other 2.antry for beauty, dura- 
‘lity, eficiency and economy, eicher .a cost, use or ornament- 
ation. Designs furnished when requested for specific pur- 
poses. Gas companies, or those who have the lighting o 
Cities in charge, are solicited to communicate with us in re- 
ference to the 7 for its introduction. 

The Franklin Institute has awarded our CHAMPION LAMP 
the highest premium: (they give a silver medal) and its Com- 
mittee on Science and the Ar*s has recommended it as the 
best lampinuse. It has also invariably taken the highest 
premium at every Exhibition at which it has been presented, 
and elicits the strongest commendations wherever itis used, 
We have several new and handsome patterns of Posts for 
Corporations, Parks, public and private use, also for clusters 
of lamps, that are not excelled in bewuty or price at which 

hey are furnished. DYOTT MANUFACTURING CO., 

374- 6meot 114 South 2nd Street, Phil’a, Pa. 





GAS WORKS FOR SALE. 


HE CONTROLLING INTEREST IN A 
small successful COAL GAS WOEKS, in a flour, 
ishing town in Maine. Will be so;d toa practical gas ma- 
ker at an extremely low price, and on very liberal terms, 
Address GAS MANAGER, Box 3544, Boston P. O, 408-1t 


WANTED. 











A COPY OF 


SUGGS GAS MANIPULATION, 


Edition 1867. Address AMERICAN GAS-LIGHT JOURNAL, stat. 
ing price, etc, 





JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES, 








Works, ISth, 19th, 20th and Railroad Street. 
Office, No. 23 Nineteenth Street. 


Pittsburgh, Pa. 


i es froma 8-Inch and upwards cast in12ft.len hs. 
8@™” Sond for Circular and Price List 


FOR SALE, 


A HALF INTEREST IN A SMALL GAS WORKS WILL 
be sold. or leased to a practical gas man. Two thous- 
and feet of natural gas per day. Addroass 
J. SHACKELTON, 





405-tf 











Westfield, N, Y, 
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CHAPMAN VALVE MANUFACTURING CO. 


MANUFACTURERS OF 


CHAPMAN GAS VALVES. 


Office and Sales Room 75 and 77 Kilby Street, Boston. 


Vitti ttittse 
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used these Valves : 


BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. 

CAMBRIDGE GAS-LIGHT COMPANY, CAMBRIDGE, MASS. 
NEWTON & WATERTOWN GAS-LIGHT CO., WATERTOWN, Mf SS. 
LAWRENCE GAS-LIGHT COMPANY, LAWRENCE, MASS. 
PEOPLES GAS-LIGHT COMPANY, BROOKLYN, N. Y. 

CITIZENS GAS-LIGHT COMPANY, BROOKLYN, N. Y. 


. 
GAS AND WATER VALVES } INCH TO 36 INCHES DIAMETER. 


857-tf 


They afford a direct passage the full size of the pipe. 
alloy similar to Bassrrr metal, specially prepared for the purpose, and superior to all 
other metals used for the seats of Gas Valves. 
ces to which it is exposed. 





These Valves have been in use for several years, and are pronounced by all who 
have used them to be 


The Best Gas Valves Ewer Made. 


There is no LIABILITY OF COHESION between the Gate and Seat, and the Valves can 
be relied upon to sHuT TIGHT and OPEN EASILY at all times—an important desideratum when 
used for street mains, in cases of fire. 


We refer to the following named Gas-Light Companies among the many that have 


The seats are made of an 


It does not corrode under any circumstan- 





SOUTH BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. 

CHARLESTOWN GAS-LIGHT CO., CHARLESTOWN, MASS. 

LYNN GAS-LIGHT COMPANY, LYNN, MASS. 

FITCHBURG GAS-LIGHT COMPANY, FITCHBURG. MASS. 

CITIZENS GAS-LIGHT COMPANY, NEWARK, N. J. 

WILLIAMSBURGH GAS-LIGHT CO., WIRLIAMSBURGH. N. 
€ 


STEAM VALVES 3 INCH TO 12 INCHES DIAMETER. 





7 — 





a 





Advertisers Index. 


GAS BURNERS, APPARATUS, ETC. 

American Meter Co.—West 22nd st., N. Y., Arch and 22d 
st., Phil., 548 Washington st., Boston. 

Cast Iron Gas and Water Pipe—S, Decatur Smith, York and 


Moyer streets, Phila., Pa. 
Cast Iron Gas and Water Pipes—R. D. Wood & Co., Phila- 
Cast {Iron Gas and Water Pipe—McNeal & Archer, Burling- 








delphia Pa. 


ton, N. J. 

Clay Gas Retorts, etc.—Gardner Bros., 963¢ Fourth Avenue, 
P vy Pa. 

Cast-Iron Pipes and Fittings—B. 8. Benson, 52 East Monu- 
ment street, Baltimore, Md. 

Cast Iron Pipes for Water and Gas—Riley “A. Brick, 112 
Leonard street, N. Y. 

Cast Iron Gas and Water Pipe, etc.—H. R. Smith & Co., Co- 
lumbus, Ohio. 

Gas Valves (Chapman) 75 and 77 Kilby st., Boston, Mass. 

Gas-Burners—C, Gefrorer, 248 North 9th st., ghila, , Pa. 

Gas Purification—St. John and Cartwright, 21st and Avenue 
A, New York. 

Gat Meters, etc.—Harris, Griffin & Co., 12th and Brown 
streets, Phila.. Pa. 

Gas Meters, etc.—Wm. W. Goodwin & Company, 1012 Fil- 
bert street, Phila, Pa, 

Gas Meter Manufacturers—Harris, Helme & McIihenny, 1117 
Cherry st., Philadelphia, Pa 

Gas Fixtures, Etc.—Mitchell, Vance & Co., 597 Broadwa 

Gasholders, Etc.—Deily & Fowler, 39 Laurel st., Phila., Pa. 

— Company of America, 63 and 64 Drexel Building, 
New York. 


Gasholders—George Stacey & Co., Ramsay st., Cincinnati, O. 

Lava Tips and Scotch Tips—Charles H. Meyer & Co., 227 
Chestnut street, Phil. Pa. 

Patent Conically Slotted Wood Trays—John L. Cheesman, 
147 and 149 Avenue C., N. Y. 

Patent Gas Exhauster—Smith & Sayre, 95 Liberty sttreet. 

Pelouze & Audouin Condenser—Jas. R. Smedberg, Sole 
Agent for U.S. San Francisco, Cal.; Henry Cartwright, 
2107 Green street, Phil, Pa. 

Patent Gas Exhauster—S. S} Townsend, Agt., 31 Liberty 
street, N. Y. 

GAS COALS 

Cannelton Coal Co. of West Virginia—J. Tatnall Lea 325 
Chestnut street, Phila, Pa. 

Canue; Chips—H. E. Hoy, 34 New street, N. Y. 

Despard Coz2l Co,—Parmelee & Bros, Agents 382 Pine st. 
New York. 

Gas Coals—Perkins & Job, 27 South st. .N. Y. 

New York and Cleveland Gas Coa Company—3s4 Fenn 
Avenue, Pittsburgh, Pa. 

National Coal Gas wat tte P. Allen, 4 Warren st., N.Y. 

Pern Gas Coal Co.—11 Merchants’ Exchange, Phil. and 90 
Wall street, N. Y. 

Peytona Cannel Coal—S. E. Low, 58 Broadway, N. 

Tyrconnell Gas Coal—52 8. Gay Street, Baltimore, Md. 

Yougheogheny Coal—Perkins & Job, 27 South St N. Y. 

Scotch Cannel Coals—James McKe®vie, Cannel Coa] Mer- 
chant, Haymarket, Edinburgh. 

FOUNDRIES. 


Atlantic Dock lon Works—John P. Kennedy, Office 98 
Liberty street, N. Y., P. O. Box 2348, 








Continental Works—T. F. Rowland, Greenpoint." 

Camden Iron Works, Camden, N. J.—Jesse W. Starr & Son. 

Franklin Foundry and Pipe Works—Jas. Marshall & Co., 
23 Nineteenth street, Pittsburgh, Pa. 

Gloucester Iron Works—J. P. Michellon, Sec., 6 North 7th 
street, Phila., Pa. 

National Foundry and Pipe Works—Wm. Smith, Carroll, 
Pike, Smallman & Wilkins streets, Pittsburg, Pa. 

Oregon |Iron Foundry-—Herring & Floyd, 740 Greenwich 
street, N. Y. 

Pascal Iron Works—Morris, Taskar & Co., Philaaelphia. 


WATER METERS, PUMPS, ETC. 


Valves for Water, Steam and Gas—Ludlow Valve Man’g 
Co., 940River street, Troy, N. Y. 
CLAY RETORT WORKS. 


B. Kreischer & Son, Clay Retorts, etc., 58 Goerck st., N- Y. 

Cheltenham Fire Brick and Clay Retort Works—Evens & 
Howard, 916 Market street, St. Louis, Mo. 

Clav Retort and Fire Brick Works—Edward D. White, Van 
Dyke street, Brooklyn, N. Y. 

Manhattan Clay Retort Works, 15th st., near Av. C, N. Y. 

Philadelphia Fire Brick Works, Vine and 234 sts., Phila, 

Clay Gas Retorts, etc., etc.—J. H. Gautier & Co., cor Greene 
and Essex streets, Jersey City, N. J. 


LAMPS, STOVES, PETROLEUM, ETC, 


Lamps—M. B. Dyott, 114 South 2nd Street, Phil. Pa. 
Patent Lamp Post—J. W. Graham, Chillicothe, Ohio, or 
A. M. Callender, office of this Journal. 


MISCELLANEOUS. 


Architect and General Gas Engineer—William Farmer, (1. 
Broadway Room 95, N. Y. 

Brass Cocks, Plumbers’ Materials, etc., etc.—McNab & Har- 
lin Manufacturing Co., 56 John st., N. Y. 

Cements—S. L. Merchant & Company, 76 South st., N. Y. 

Contractors for Gas Works, Etc.—Murray & Baker, Fort 
Wayne, Ind. 

Cathell’s Improved Retort Settings—A. M. Calleuder & Co., 
42 Pine street. N. Y. 

Fodell’s System of Bookeeping—A.M. Callender & Co., 42 
Pine st., New York. 

Lowe Gas Process—S, A. Stevens & Co., Sole Agents, Room 
27. Astor House, N. Y. 

Gas Engineer—B. £. Chollar, 914 Olive St., St. Louis, Mo. 

Kidd’s Gas Consumers Guide—A. M. Callender & Co., 42 
Pine Street, N. Y. 

Screening Shovels—Herring & Floyd, 740 Greenwich street‘ 
New York. 

Scientific and Practical Chemist and Geologist—Profetsor 
Henry Wurtz, 12 Hudson Terrace, N. J. 

Screening Shovels—A. See & Son, 1258 Broadway, N Y 

Screening Shovels—Torrance, Merriam a Co., Troy, N. x. 

Strap File and Binder—A. M. Callendar & Co., 42 Pine street, 
Room 18, N. Y. 

United States Hoisting and Conveying Company, 115 Broad- 


way, N. Y. 
Wrens Gas Works—Cor, Jay and Water sts., Brooklyn,‘N. Y. 





JOHN P. KENNEDY, 


Hoy. Kennedy & Co., 


GAS ENGINEER AND CONTRACTOR 
For the Erection, Alteration and Extension 
jof Gas Works. 
PLANS, SPECIFICATIONS AND ESTIMATES, 
Office 98 Liberty Street, P. O. Box 2,348 


AGENT FOR THE 
ATLANTIC DOCK 


lron & Machine Works, 


FERRIS, WOLCOTT AND DYKEMAN STREETS, 
South Brooklyn. 


MANUFACTURERS Of every kind of Gas Machinery, Retorts 
Bench Castings, Wrought Iron Work, Multitubular and Air 
Condensers, Washers, Scrubbers, Purifiers, Exhausters with 
every equipment complete for large or small Works, Gas- 
nolders, Telescopic or Single; Iron Roof Frames with Cor- 
nice Gutters, covered with Corrugated Iron or Slate; Iron 
Doors and Iron Pivot Blind Windows; Coke Barrows, Fire 


Tools, Retort Lids, Cotter Bars and Screws, Stop Valves, Tar 
Valves for Regulatin Dip in Hydraulic Mains, Pressure 
Governors for Street Mains, and Compensators for Exhaust- 
ers that are unrivalled for unvarying accuracy Steam En- 
gines, Boilers, Etc., 5 

Office 98 Liberty st 


Post Office Box oa 
CATHELS’S 


IMPROVED RETORT SETTINGS, 


GUARANTEED TO HEAT UNIFORMLY 
WITH THE MINIMUM OF FUEL. 





Colored lithograph copies of work'ng drawings of beds of 
1, 2, 3, 5,6 and 7 retorts each,so clearly arranged and fully 
shown, as to be easily understood by any retort setter or 
bricklayer, having just been made of these valuable settings, 
they can now be supplied, with detailed specifications, im - 
mediately on receipt of orders, 

Applications to be made to A. M. CALLENDER & CO., 
office of AMERICAN GAS-LIGHT JOURNAL, 42 Pine street, New 
York, 408 
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GAS COALS. 





TH E 


PENN GAS COAL COMPANY 


OFFER THEIR 


COAL, CAREFULLY SCREENED, 


AND PREPARED FOR 


GAS PURPOSES. 


Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and Penn Station, 
m the Pennsylvania Railroad, and on the Youghiogheny River. 


OFFI 


No. 11 Merchants Exchange, Phil’a. 


PLACES OF SHIPMENT. 
Pennsylvania Railroad, Pier No. 2 (Lower Side). 


Greenwich ee Delaware River. 
(Lower Side), South Amboy, N. do 


rr _ Pier No. 1 





CES 
90 Wall Street, New York. 














‘CANNELTON COAL CO. 


VIRGINIA. 
Offer for sale the following Coals, from their Colliery at CANNELTON, Kanawha County, West Vir- 


OF WEST 


ginia, delivered at RICHMOND, Va.: 


CANNELTON CANNEL, 


cknowledged to be the most valuable ENRICHER prodnced in this conntry, a gross ton yielding 10,000 
ubic feet of GAS of 64°54 CANDLE POWBR; COKE 32 bushels, of good quality. 


_CANANELTON CAKING COAL. 











| Per cent. of Ash in 


== —— 


| 








Sulphur in \Sprorr. Gravity. 
VolLaTILE ; PT gs AS oe 
Martrep. Coxe. CoaL. CoxE. CoxKE. OoT.. VoLATILE | Coat. Gas. 
Matter. | 
| | 
35.1 64.9 2 6 .82 | 1.48 .66 19m | .476 


























MAXIMUM YIELD, 5.06 cubic feet of @eai per ooaua a of Coal—A yield of 4° 78 cubic feet | me ——Y 


—gave 16 14-100 Candle- Power. 


COKE, of very fine auality—1453 pounds produced from one ton of coal. 


J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 
( PERKINS & JOB, 


(H. W. BENEDICT & SON, New Haven. 


SALES AGENTS -~ 





27 South Street,N. Y. 
91 State Street, SP aly 





SCOTCH CANNEL COALS. 


HE SUBSCRIBER IS PREPARED TO CONTRACT FOR 
the supply of all the principal SCOTCH CANNEL 
COALS, Prices and Analyses of the various Coals will be 


forwarded on application. 


JAMES M°KELVIE, 
CANNEL COAL MERCHANT, 
HAYMARKET, EDINBURGH. 


ESTABLISHED 1840. 


857-ly 





WREN’S GAS WORKS. 


Corner of Jay and Water Streets, 


AVING GRANTED THE USE OF ONE OF 
my Patents to the Gas-Light Company o America, 
and settled my claim against them, I inform the profession 


W. C. WREN, 


BROOKLYN. N. Y. 


that { continue to erect the Works known as 


Wren’s Cas Works, 


and sell Licenses to ure my Patents for making Gas from 


Petroleum. 


Gentlemen of the profession :—As your consumers demand 
a better light, and as that demand has been in many cases 
sought in vain to be met by using different abortive imita- 
tions ef my various processes, would it nut be well to make 
success sure by trying the plan of the inventor. 

You can enrich your Coal Gas to any desired standard, by 
using my process, in the simplest manner, and much cheaper 


thanby any other method. Address as above, 


; —. attemztion given to orders for chartering of vessels. 


THE N EWBURGH 


Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va. 
Company’s Office, No. $2 8. Gay Street, Baltimore, Md. 
C. OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y. 
Cuas. W. Hays, Agent in New York, Room 7, Trinity Buila- 

ng, 111 Broadway. 

SINCLAIR & AGNEW, Agents, Alexandria, Va. 
This Company offer their very superior Gas Coal at lowest 
ma: ket prices. 
It yields 10,996 cubic feet of gas to the ton of 2,240 Ibs. of 
good illuminating power, and of remarkable purity ; ; one 
bushel of lime purifying 6,792 cubic feet, with a large amount 
of coke of good quality. 
It has been for many years very Forage eg 4 used by various 
Gas Companies in the United States, and we to refer to 
the Manhattan. ieee, and New York Gas Light Com- 
ies of New York; NT: the and Citizen’s Gas Light 
ompanies of Brookiyn, N ; the Baltimore Gas Light Com- 
pany of Baltimore, Ls and ithe Providence Ga» Light Com- 
pany, Providence, R. 
Best dry coals shiveca from Locust Point, wharves, and 





THE DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 
DESPARD COAL 
To Gas Light Companies throughout the country. 


Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. 


BANGS & HORTON, No. 31 Duane street, Boston. 
— in rms County, West Virginia. 
arvea Locust Poin’ 
Compat’s Office, 15 German st.,} Baltimore. 
Amon, hy comers of Despard 
hattan t Company, New 
Light Comment New York ; 
N.d.; hingto! 


Was nm Gas Light Company ; Portland Gas 
tat 


san we name: Man- 

3 Gata oe 

ersey City Gas m 
Light 


NEW YORK AND CLEVELAND 


GAS COAL COM’Y 
Of Pittsburgh, Pa. 
MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 


This Company is prepared to furnish any amount of their 
justly celebrated, and acknowledged superior GAS COAL, to 
any point reached by railroad or navigation. on most favor 
able terms, 


General Office—384 Penn Avenue, 
PITTSBURGH, PA. 


Branch Office—C. & P. RR. Coal Pier, 
CLEVELAND, OHIO. 


WILLIAM A, McINTOSH, President. 
A. CARNEGIE, Vice-President. 

. P. DE ARMIT Treasurer, 
THOMAS AXWORTHY. Agent 


at Cleveland, Ohio. 
W. H. WATERBURY & oo. oO Sales Agents, 
351-ly 


roadway, New York, 


PEYTONA 


From West Virginia. 


Yields over 13,000 teet of Gas perton. At ten 
thousand feet (standard yield) the illuminating power 
is over 43 candles. Purifies 4,510 feet to the bushel 


of lime. 








8. E. LOW, Secretary, 
Office, 58 Broadway. 


OFFICE OF THE 


NATIONAL COAL GAS COMPANY: 


No. 4 Warren Street, New York. 


H. P. ALLEN, President® 
I. B. BRICE, Vice-President. 
A. H. ALLEN, Secretary. 
WM. J. VALENTINE, Treasurer. 
GEORGE W. HARRIS. Engineer. 


This Company is the owner of the GWYNNE-HARRIS, or 
AMERICAN HYDROCARBON process, for making,Gas for 
Lighting or Heating purposes, by the perfect decomposition 
of superheated steam, under what is known as the 


GWYNNE AND HARRIS PATENTS. 
This process has been fully tested nearly 50,000,000 cubic 
feet of Gas having been made under it, and fully demonstrat- 
ing the fact that it is the greatest improvement ever made 
in the manufacture of Gas, either for Lighting or Heating 
purposes, With half aton of Anthracite Coal 150,000 cubic 
feet of Gas per day is made from three benches, and the labor 
is sosmall that one man can attend three or four benches. ° 
The process can be put into either Coal or Oil Gas Works 


(or where both Coal and Oil are used Ag small cos thout 
any yer ny, to the working of o e Citi- 
zens Gas-Light Com pany of Brooklyn, “efter using ‘it for more 
than seven ont h ave found it not only far better, but ac- 
tually cheaper than atmospheric airin making Gas, with the 
use of * petroleum and its pruducts.” 

Further information, and terms of sale of rights will be 
given, upon application to the Company 848-ly 


Portland Cement, 
Roman Cement, 
Keene’s White Cement, 


Noumpers 1 anp 2. 
From best London Manufacturers, 
FOR SALE BE 


S. L. MERCHANT & CO., 


76 South Street, New York, 


Cerner Maiden Lane. 344-ly 
&@” Remit 10 cents postage for “ Practical Treatise on 


si B. E. CHOLLAR, 
GAS ENGINEER, 


914 OLIVE STREET, ST. LOUIS, MO, 
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IMPROVED GAS EXHAUSTER:, 
WITH ENGINE ATTACHED ON SAME BED PLATE. 


P. H. & F. M. ROOTS, Pattentees and Manuf'rs, CONNERSVILLE, IND. 
5. 8. TOWNSEND, General Agent, 31 Liberty Street, NEW YORK. 


ADVANTAGES CLAIMED FOR THIS EXHAUSTER. 











1. It is simpler than any other Exhauster. The internal operating parts consist of only two pieces, cast entire, and can not get out of order. 
2. Every part requiring care or attention, is external and easily accessible. All changes, adjustments, and repairs are made from the outside. 
3. The revolvers, though practically gas-tight, do not run in actual contact, hence there is no friction, and a great saving of power effected. 
4. They are built in the most complete and substantial manner, and of any required size, with steel shafts and improved journal bearings. 









5. We furnish Exhausters and Engines combined on same Bed Plate, as shown above, or the Exhauster only, as may be required. 
6. We also furnish Bye Passes and Gas Valves on improved plans, also Exhauster Governors and Elbows, Pipes, Drawings, etc. 
Send for Illustrated a giving details of capacity, speed, power required, price, and references te parties using them. 


P. H. & F. M. ROOTS. 








THE WAVERLY COAL AND COKE CO. 
Offer for Sale the 


YOUGHIOGHENY COAL 


DOUBLE SCREENED, 


from their Golliery at Smith’s Mills, on the ' Youghiogheny River, thirty-seven and a half miles southerly 
of Pittsburgh. This Coal has the preference in Pittsburgh over mister SOS IVSHENY COAL for 
GAS PURPOSES. 


The facilities of the WAVERLY OOMPANY are unsurpassed by those of any other Company on the 
Youghiogheny. 
Full particulars can be had by addressing 


PERKINS & JOB, Agents, 
27 South Street, New York. 
91 State Street, Boston. 








CHAS. H. MEYER & CO., FOR SALE, 
227 Chestnut Street, Philadelphia, Pa, | 9OO Tons 
IMPORTERS OF 
LAVA TIPS AND SCOTCH Tips, | CANNEL CHIPS. 
Zt ORDERS DELIVERED ¥REE TO NEW YORK. 34 New Street, N. Y. 





J. H. GAUTIER & CO., 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 
MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 
Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 


Fire Sand in Barrels, 
ALWAYS ON HAND. 


J. H. GAUTIER, 
393-ly C, E. GREGORY. 








PRINGFIEL Jo 
CAS MACWWW 
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) HENS NICTON | IRE BRICKACLAY> 
“PHILADELPS 20 7 









eon, ) b 
3 Clay Retort Works, St. 08% © 
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Fite Brick Works and Offices 


PHILIP NEUKUMET, 


(SUCCESSOR TO JOHN NEUKUMET), 


Manufacturer of Fire Bricks, Tiles, Gas and Sugar House Retorts. 


s@ Plans of Settings for Benches of Threes, Fives, and Sixes furnished, free of charge, upon application. 






































M‘NEALS & AR CHER MANHATTAN 


U a N FIRE BRICK & ENAMELLED CLAY 
BURLINGTON. ¥. J RETORT WORKS. 


ADAM WEBER, 
(Successor to MAURER & WEBER.) 
[PROPRIETOR, 
Office and Works, 15th Street, Avenue C. 
Manufactures of 


FIRE BRICK AND TILES, 
Of all shapes and sizes. 
FIRE MORTAR, CLAY AND SAND, 


et Articles of every description made to order at short 
notice, 5 


“OM 
Aspuno,y jesousy 





Flange Pipes. 





CAST IRON gt g ake 






















FOR WATER AND GAS. é 
NEW YORK “ 
FIRE BRICK AND CLAY ae detec A: i — 
T. DE 
Retort Works.!'R- D. w OOD &« CO.. whe: 
§~ Established in 1845. gg M Perera ty OF TH 
(Branch works at Kreischervilie, Staten Island.) , | ‘ 
* ae JI 
, s«rescuer esox, [CAST IRON PIPE | -. 
OFFICE, 
| 58 Goerck Street, cor. Delancy, N. Y FOR GAS AND } WA TER THI 
GAS RETORTS, TILES & FIRE BRICK Lamp Posts, Valves Etc. the Ps 
Of all shapes and sizes. , PETE 
° Mathew’s Pat. Anti-Freezing Hydrants, 
FIRE MORTAR, CLAY AND SAND. 
Articles of every description made to order at the 400 Chestnut Street. 
b . - - shortest notice. 
- B. KREISCHER & SON. Wi) 
H. R. SMITH & Co., are p 
Gloucester Iron Works, COLUMBUS, OHIO, =s 
OFFICE—NO. 5 NORTH SEVENTH STREET, gprs 4. in ps 
eee CAST Wo RIP QNESTRG PAB | ass 
DAVID S. BROWN, Pres’t. JAMES P. MICHELLON. 8tc’y } = 
BENJAMIN CHEW, Treas. WILLIAM SEXTON Sup’t. BRANCH CASTINGS, LAMP PosTs, Ete, from 
Beads eS (Pipe from three inch and upwards cast vertically in 12 feet < 
CAST IRON GAS AND WATER PIPE.) ‘2 maki 
Cast lron Heating and Steam Pipe. Stop Valves. waterfor Gas. HEAVY AND LIGHT CASTINGS OF ALL KINDS. rue 
fi DAILY CAPACITY 125 TONS. proces 
wire Hydrants, 2 Our Works conneet direct with eleven railroads center- Detrot 
tails 0! 





ing in this city, giving us unequalled facilities for shipping 
GAS HOLDERS. to all points, at the lowest rates of freight. 405-ly ne 


s 
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SMITH & SAYRE MANUFACTURING COMPANY, 


The Mackenzie Patent Gas Exhauster 


And Patent 


: 


eee 


q 





Compensator, 


G G. PORTER, President, 


OFFICE % LIBERTY STREET, New York. 


Compensator obviates entireiy the necessity of water-jo ints, is 


compact, durable, cleanly, not liable to get out of order, self-acting, quiet, and certain in its operation. 
MACKENZIE PATENT BLOWER, PATENT CUPOLA AND SMELTING FURNACE. 
JAMES M. SAYRE, “Treasurer, 


The Blower is a Force Blast machine, durably built, and can be driven with one-third the power required to drive tne ordinary fan 
The Cupolas are manufactured in sizes to melt from 1 to 20 tons per hour, will save one quarter of the time required by the old style Cupola 


and 33 per cent fuel, Address 


They are made to pass from 4,000 to 150,000 cubic feet of gas per hour; will increase the production and illuminating power of the gas, 
We are also sole proprietors and manufacturers of the 


and add very much to the durability of the retorts, erther clay or iron, The 
CHARLES W. ISBELL, Secretary. 





T. DEAN, Pres’t. {Ei N. Smrru,Treas, | 
8. F. Dewey, V. Pres.f OFFICE OF (CuHas. F. DEAN, Sec. 


THE GAS-LIGHT CO. OF AMERICA 


Nos. 63 and 64 Drexel Building, 
P. O. Box, 5131. NEW YORK. 


THE GAS-LIGHT COMPANY OF AMERICA, owners of 
the Patent Processes for making ILLUMINATING GAS from 
PETROLEUM and its products, known as the 


Gale and Rand 


AND 
Wren and Barker Patents, 


are prepared to treat with Gas Companies and Manufactur- 
ers of Gas for the use of said processes. 

An examination of the merits of these inventions as dem- 
onstrated by practical experience in a large number of Gas 
Works employing them, will not fail to convince the intelli- 


igent Gas Manufacturer of the great advantages derived 
from their use. + 
Gas of unexceptional quality, of high illuminating power is 
made at many of these works by these processes, at a cost of 
from 40 per cent. to 60 per cent. less than an ordinary quality 
of illuminating gas can be made by any other methods in use. 
Gas Companies generally may easily, and at small outlarf or 
making thes necese*”y changes in manufacturiig apparatus, 
double their net earnings, and supply a much better light to 
their. patrons, at greatly reduced prices. 
The Company respectfully refer to Companies using these 
in this city, Reading, Penn., Chicago and else- 
where, and especially to the Mutual Gas-Light Company of 
Detroit. Mich., whose works more nearly conform in all de- 
tails of construction to the original plans of the inventors, 
than those of other Companies. 
For Correspondence, etc. , address to office as above. 


CHARLES F, DEAN, Secretary} 


1842. DEILY& F OWLER. 1876. 
LAUREL IRON WORKS. 


ADDRESS, 39 LAUREL STREET, 
PHILADELPHIA. 


MANUFACTURERS OF 


CAS HOLDERS, 


SINGLE AND TELESCOPIC—W1TH CAS7 
OR WROUGHT IRON GUIDE FRAMES. 


We are prenates to furnish Holders, Wrought Iron Roof 
Frames. nch Castings, Gondensers, Scrubbers, Purifiers, 
Drips Bends, Tees, and all other Iron Work connected witb 
Gas Works. Previous to 1868 our Mr. D. built nine Gas Works 
and fifty-four Holders. Since that date we have built three 
Gas Works and forty-six Holders. We superintend in person 
the erection of all our work, and would refer to the Gas Com- 
— — the following places, where we have built Holders, 
since 3 


Lancaster, Pa, Barnesville, O. 


Williamsport, Pa, Franklin, Ind 
Bristol, Pa. Jacksonville, Ill. (2) 
Catasaqua, Pa. Joliet, Il. 


Kittanning, Pa. 


Lawrence, Kansas. 
Hazelton, Pa. 


Jefferson City, N.O, La, 
La, 





Freeport. Pa. Algiers, N. O., 
Huntingdon, Pa. Kalamazoo, Mich, 
Pittston, Pa. Buffalo, N. Y. 
Bet*'chem’ 9), Ps Ogdensburg, N. Y. 
Suaron, Pa. Waverly, N. Y. 
Canton, Pa. Little Falls, N. Y.' 


Annapolis, Md. 
Parkersburg, West Va. 
Lynchburg, Va. 
Youngstown,O; : 
Steubenville, O, 
Zanesville, O. 
Mansfield, O. 

Marion, O. 

Belleaire, O, 

Athens, O, 





Penn Yann, N. Y. 
Watkins, N. Y. 
Gloucester, N. J. 
Salem, N. J. 
Mount Holly, N. J. 
Plainfield, N. J. 
Englewood, N. J. 
Dover, Del. 
Pittsfield, Mass. 
Meridea Conn- 


Continental Works, 
GREENPOINT BROOKLYN, N. Y. 


‘ ENGINEER AND MANUFACTURER OF 





——— 


~ 
GAS-HOLDERS 
OF ANY MAGNITUDE, 
Condensers, Scrubbers, Purifiers, Retorts, Hydraulic Mains 
and all other articles connected with the Manufacture and 
Distribution of Gas, furnished with despatch. Plans 
and Specifications prepared, Ana Proposals given 


for the necessary Plans for Lighting Cities, 
Towns, Mansions, and Manufactories. 


. JESSE W STARR & SON, 


Camden Iron Works 


Camden, New Jersey, 


Office in Philadelphia No. 435 Chestnut St., 
where a member of the Firm can be scen 
between 12 m. and 2 p.- m. daily. 


MANUFACTURERS OF 


ALL KINDS OF CASTINGS AND APPARATUS FOR GAS 
WORKS, 


Wrought Iron Roof Frames, 
For Retort and other houses. Retorts and all castings re- 
quired for setting them in:the latest and most improvec 
model. WASHERS, CONDENSERS, SCRUBBERS and EXHAUSTERS 
for relieving the Retorts from pressure. PURIFIERS, varying 
from 2,000 to 2,000,000 cubic feet daily purifying ce pacity. 


Wrought Iron Lime Sieves 


for Purifiers. Station Meters of all sizes, 


GAS HOLDERS, 


TELESCOPIC AND SINGLE, 
With cast iron guide and suspension frames. GAS GOYV- 
ERNORS or REGULATORS, STREET MAINS, from 1% to 
48 INCHES DIAMETER, for WATER orGAS,. Street Main con 
nections, such a8 BRANCHES, BENDS, DRIPs, SLEEVES, etc, 
STOP VALVES, from 8 to 30 inches, for both Water and 
Gas, 


Wrought Iron Work. 


All the Smith and Sheet Iron work required in and abou 
Gas Works. 226-tf 


JESSE W. STARR. JESSE W. STARR, JR. 


EVENS & HOWARD, 


Manufacturers of a superior quality of 
Fire-Brick, Clay Gas 
Retorts, 
Gas Tile, Drain Pipe, Fine 
Ground Fire Clay, &c. 
916 Market Street, St. Louis, Mo, 
TYRGONNELL GAS COAL., 
MINED IN TAYLOR COUNTY, WEA? +4, 
Company’s Office, 52 S. Gay St., Baltimore 
CHARLES MACKALL, Secretary. 


CHARLES W. HAYS, Agent, Room T, 111 B’way, N. Y. 
SHIPPING Pornt—Baltimore, Md, 











This coal yields 10,000 cubic feet of Gas, with an illuminat- 
ng power of over 16 candles. Forty bushels of very snpericy 





Coke, with little A 


scarcely any clinker, 
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CINCINNATI GAS*WORES, ERECTED 1871-72-73.—-WM FARMER, ENG, 


WILLIAM FARMER, d’ 


verican Gas Light Fournal. 


LACLEDE GAS WORKS, ERECTED .872,—WM,. FARMER, Ene 
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ARCHITECT AND GENERAL GAS ENGINEER, 


111 BROADWAY, TRINITY 


BUILDING, 


a 








Room. 95, New York. 


WILLIAM FARMER may be consulted upon all matters connected with the construction of GAS WORKS, or any other description of baildiugs. Wiil 
furnish General and Detail Drawings, Specifications and Estimates for Gas Works of any capacity. 


Gen. CHas. Roome, President Manhattan Gas-Light Company, N. Y. 
A. W. BENSON, President Brooklyn Gas-Light Company, Brooklyn, N. Y. 


) W. W. Scarsorovan, President Cincirnati Gas-Light 
S. L. Hustep, President Laclede Gas-Light Company, 
Professor B, SILLiman, New J'ave n, Conn. 














To Gas Companies. 


CHEESMAN’S 


CONICALLY AND_DIAMOND SLOTTED 
SOLID WOOD TRAYS. 


P+renTED OcToBER 21, 1862 anp JunE 10, 1873. 








The above Trays {are made from half inch to one and a 
quarter inch thick with a strong centre piece, bars bevelled 
on top. Aiso the Diamond Bar Tray crn be used either 
side up smoothest and most durable Trays in use. They 
are now used by more than three hundred Gas Companies 
in the United States and other places. 

JOHN L, CHEESMAN, 
151 and 158 Avenue C, New York. 





GEO. W. DRESSER, 
CIVIL ENGINEER. 


TRINITY BUILDING, 


ROOM 93. 


PATENTEE OF THE FOLLOWING INVENTIONS: 
Exhausters for Gas and Foul Lime Ventilation, 
Dumping Barrows for Coal, Coke and Lime, 
«. Hydraulic Mains for Retort Benches, 
Blowers for Forges, Foundries, &c. 
Pumps for Water, &c., &c. 





———m 


REFERENCES: 


Compan;’, Cincinnati, Ohiv, 
St. Louis, Mo, | 


Gen, A. HICKENLOOPER, Vice-President Cincinnati Gas-Light Co., Cincinnati, Ohio 
FREDERICK CROMWELL, Vice-President Laclede Gas-Light Company. St. Louis Mo. 
C. VanDERvoorT SmITH, Engineer Manhattan Gas-Light Company, N. Y. 

JAMES R, SMEDBERG, Consulting Engineer, San Francisco, Cal. 


Prof. HENRY WurRTz, 12 Hudson Terrace, Hoboken. N. J. 











THE LOWE GAS PROCESS, 


S. A. STEVENS & CO, 


SOLE AGENTS. 
ROOM 87, ASTOR HOUSE. 


P. 0. Box 1110, NEW YORK. 
AND 
430 Waunot StTrert, PHULADELPHIA. 


THE ATTENTION OF ~— 


MANUFACTURERS OF COAL GAS 


is called toa new Process for Making Gas from the Hydro- 
carbons distilled from Bituminous Coal at 9 low temperature 
and Water Gas, insuring a five-foid increase, and the great- 
est possible economy and convenience in manufacture. 

For particulars see paper on Coal Gas, as published in this 
Journal Maich 2nd, 1876, or inquire of 


Dr. M. W. KIDDER, 


47 Indio Street, Boston. 


FOR SALE, 


PURIFYING APPARATUS, CONSISTING OF A SIX 
inch Condenser of 24 columns, 20 feet high, with By- 
Pass; four Set Washers, 12 inch diameter by 9 feet high, 
with By-Pass; four round Purifiers 6 feet diameter by 8 feet 
deep; seven tiers of Trays (cast iron), Covers and Counter 
Balances, and one 6-inch Dry Centre Valve and Connections, 
The above Apparatus is in first rate order, and will be sold 
cheap. For particulars address 
THOS, F. KENDRICK, Sec. 
Nashville Gas-Light Co. 


GEORGE H. MORRISON, 
Importing Tailor 


No. 23 East Fifteenth Street, 
(Bet, 5th Av’e and Union Square, 


401-12t 








402-4t 





97-lv 





111;BROADWAY | 





Keep the Journal for Reference 


HUTCHINSON’S PATENT 


Strap File and Binder 


~ 


s-Light Journal 














ADVANTAGES OF THE STRAP FILE. 
ist. It is simple, strong, and easily used. 
2nd. Preserves papers without punching holes. 
3rd. Will always lie flat open. 
4th. Allows any paper on file to be taken off, with- 
out disturbing the others. 


We will furnish to our subseribers this important article 
for preserving in a convenient form, the numbers of the Jour- 
nal as it is issued, at the very low price of $1.25; Se 
either by Express or Mail, as directed, 

By Mail the postage will be 20 cents, which will be ada 
to the[price of the Binder. Send orders to 


A. M. CALLENDER & CO., 
42 Pine$Street, Room 18 New Xork, 
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THE UNITED STATES 
HOISTING AND CONVEYING C4., 


OFFICE, 115 BROADWAY, NEW YORK. 
ALBERT H. KING, President. 


HOISTING 


LEHIGH AND WILKESBARRE COAL Co., 20th STREET AND E. R., N. Y. 


We use your Machine, one man only being required to operate it. 


It is a decided im- | 


provement over apy method we have ever seen for Hoisting and Conveyinn material of 


any kind. 


The Hoisting and Conveying Machine suits us. 


MATT. P. WOOD, Engineer. 


The MACHINES manufactured and 
supplied by this Company for 


and CONVEYING 


GOAL, &c., &c., are AUTOMATIC, 
COMBINING SIMPLICITY, 
GENERAL UTILITY and GREAT 

FACILITY IN 
They are NOT LIABLE to GET 
OUT OF REPAIR. 


Weighing Apparatus can be attached, and will weigh without cxtra cost. 


WORKING. 





Reference, by permission, is made to the Manhattan Gas-Light Co,, at their Works, 
18th Street and Nor‘h River, N. Y., 


where the Machines may be seen in daily operation. 


BLACK DIAMOND STEEL WorKS, PITTSBURGH, Pa. 
We cannot say too much in its favor. 


Working Models of the various Machine : may be seen. and full information obtained at the Company’s office, Rooms 1, 2, and 3, 115 Broadway, N. Y. 








CAS PURIFICATION. 


St. John and d Cartwright’s 
NEW IRON COMPOSITION 


8 purified, per bushel, on a single test, 10,000 feet of West- 
nifeland Gas. With revivification lasts indefinitely. Sur- 
= in POWER and ECONOMY all known materials, Saves 

gely in FIRST COST, SPACE, LABOR, SUPERINTEND 
ENCE, and all current axpenees. —_ B ns far, sulphu 
rons gas, wholly unmanageab: akes out all the am 
> mia, Now operating in fin the * lowing Gas Works: itlarem’ 
}. cw York ist street}; Po ; Hunter’s Point; East 
orcester, ah "Usubridee, Mass.; Lewis- 
ton, Maine; St, Albans, Vt.; Pawtucket, R. I.; Meriden, Ct., 
and being introduced in many other places. 
Cost 70 cents per bushel. One bushel for each square foot 


\ “Siiy make sufficient. Rights to use for life of Patents, for 


makes of gas in thousands; under 25,000 $200; under 
$400; under 100,000, $500 $250 additional for each addi- 
teat 50, 000 per day. 
r further information and instructions, apply to 
ST. JOHN & CARTWRIGHT, 
ist Street and Avenue A, New York Gas Works. 
— Immediate arrangements are urged, as the demand for 
ee ene oe rapidly that delays 
hy supply may occur. 





GEO, STACEY. WM. STACEY. 


GEO. STACEY & CoO., 
MANUFACTURERS OF SINGLE AND TELESOOPIO 


GAS-HOLDERS, 


AND ALL KINDS OF 
Cast and Wrought Iron Work 
Used in the Erection of Gas and Coal Oil Works. 


Foundry on MILL STREET ; Nos. 33, 35, 87 and 39, 
Office and Wrought Iron Workson RAMSAY STREET Cin 
cinnati, Ohie. 


HENRY RANSHAW 


REFERENCE, 





Cincinnati ny Be t Co, Baton i La., Gas Co. 
Indianopolis ch. G08 © Co. 
Dayton, O., catight a 
Co ido Ky., Peoria, n° Yas su 
ngfiel ‘Gas Con pee 
Terre Haute 4 6 Gas Co. 9 iia. Gas UO, 
Madison, » ind. Gea Co, Carlin’ iiL, Gas Co. 
Kansas City, Ho Gas Co, Bowling Green, ‘Gas . Gas 00} 

4 Kansas, Gas Co. Hamilton, om Ho, as 
panier owa, Gas Co, Denver iy, Ca 

» Gas Co, Denver ty, C Call ‘Gas ‘Co, 


Coverdale, Eng’r Cincinnati 














NATIONAL FOUNDRY 


AND PIPE WORKS. 
OFFICE AND WORKS—CARROLL, PIKE, SMALLMAN 
AND WILKINS STREETS, 
PITTSBURGH, PA 


wmM. SMITH, 


Manufacturer of all kinds of GAS and WATER PIPE 
BRANCHES, CONNECTIONS, T’s, ELBOWS, an 
all CASTINGS USED AT GAS AND 
WATER WORKS, 

We offer special inducements to parties wishing to pur- 
chase, My Pipe is Smooth, regular in weights, and cast ver- 
tically. 

N. B.—Pipe from 8 tach and upwards, cast in 12-ft. lengths, 
&#~ SEND FOR CIRCULAR AND PRICE LIST._gg 
MITCHELL, VANCE & CO., 


Manufacturers of 


CHANDELIERS! 
And Every Description of 
GAS FIXTURES, 
Also Manufacturers of 


ine Gilt Bronze and Marble Clocks, warranted best Time- 
keepers, Mantle Ornaments, &c. 


Salesroom, 597 BROADWAY, 
Rear Entrance 140 Mercer Street,) 








NEW YORE. 


Special d furnished for Gas Fixtures for Churches, 
Public Balls, es, 4c. 





$s . DECATUR SMITH, 





CAST IRON GAS ) WATER PIPE, 


Foundry, Cor. of York and Moyer Streets, 
PHILADELPHIA. 


Several Thousand 2, 3, 4,6 and 8 Inch 
Cast Iron Gas and Water Pipes on 
hand, for immediate delivery. 


A@ FITTINGS FOR GAS AND WATER MAINS.“@% 





RILEY A. BRICK & CO. 


MANUFACTURERS OF 


CAST IRON PIPES, 
FOR WATER AND GAS, 
4L80, 
GAS WORKS AND MACHINERY CASTINGS 
OF EVERY DESCRIPTION, 


Ne 112 Leonard Street, New York. 
KILBY A. BRICK. Ww. W.CAMPrEunLt. 


Brooklyn Clay Retort 


AND 


FIRE-BRICK WORKS, 


VAN DX KE STREET, BROOKLYN, N. ¥. 


EDWARD D. WHITE, Surviving Partner of the late firm 
J. K BRICK & CO. 402-ly 


Cas Engineers, 
AND PARTIES ENGAGED IN THE BUILDING OF 
GAS WORKS, 


who desire information regarding PETROLEUM GAS, either 
for use pure or for enriching, are requested to address. stat- 
ing particulars, 








J. D. PATTON, 
Treverton, Northumberland Co’ Ya. 


KIDD’S 
Gas Consumers’ Cuide 


Enables every Gas Consumer to ascertain at a glance, with- 
out any previous knowledge of the Gas Meter, the quantity 
and money value of the Gas consumed. Also the best method 
of obtaining from Gas the largest amount of its light. 

It will be to the advantage of Gas Companies to supply 
their Consumers with one of these Guides, as a means of pre- 
venting complaints arising from their want of ae in 
regara to ther egistration of ae meters. For sale by 

A. M. CALLENDER & Us. 
42 Pine Street, New Yous, Room te, 


863-unl 
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1849. HARRIS, GRIFFIN & CO.. 


1876. 


i2zth and Brown Streets, Philadelphia, Penna. 
and 49 DEY STREET, NEW YORK CITY. 


Manufacturers of WET AND DRY GAS METERS, STATION METERS, SHOW AND TEST METERS, .METER 
PROVERS, PRESSURE REGISTERS AND INDICATORS, BAR AND JET PHOTOMETERS, WET AND DRY CEN- 
TER VALVES, and all Apparatus pertaining to Gas Works in their line. 


Patentee and Sole Manufacturer of the ORIGINAL and ONLY CORRECT GAS EXHAUST GOVERNOR, 


We hereby caution all parties against making, vending, or using any Gas Exnaust Governor that will be an encroachment of our patent. 


The support and confidence of Gas Companies, so long enjoyed by us, encourage us to pursue the same undeviating course that has contribu- 
ted to establish the character of our house, and with our extended experience and increased facilities, develop the latest improvement that Science 
can apply, in the construction of Gas Meters, etc., and thereby merit a continuance of the favors hitherto so liberally extended to us, always guar- 


anteeing satisfaction. 
ANDREW HARRIS. 








NOW READY AND FOR SALE, 
FODELL’S 


System of Bookkeeping 


FOR GAS COMPANIES. 


Price $5, which snould be sent either in Check, P. O, Order, 
or Registered Letter. 

Blank Books, with printed headings and forms on this sys- 
tem, will be supplied to Gas Companies, by applying to W. P, 


FOPELL, Philadelphia, or 
1A, M. CALLENDER & C“., 
Office Ga8-LicuT JOURNAL, 42 Pine St., N.Y. 


M°NAB & HARLIN MAN’FG CO. 


MANUFACTURERS OF 


BRASS COCKS 


FOR STEAM, WATER AND GAS. 
Plumbers Materials. 


WROUGHT IRON PIPE 


Gas and Steam Fitters’ 
TOOLS. 


56 JOHN STREET, N. Y. 


&@ Illustrated Catalogue and Price sent on application, 
378-3m 


HERRING & FLOYD, 
Oregon Iron Foundry 


38, 740, 742 and 744 Greenwich 8t,, N. Y 
MANUFACTURERS OF 


ALE KINDS OF CASTINGS 
AND 
APPARATUS FOR GAS-WORKS. 


BENCH CASTINGS 
from benches of one to six Retorts each, 


WASHERS: MULTITUBLAR AND 


AIR CONDENSERS : CONDEN- 
SERS; SCRUBBERS, 








(wet and ai and 
EXHAUSTERS 
for relie Retorts from pressure. 
BENDS and BRANCHES 
of all sizes and description. 
FLOYD’S PATENT 
MALLEABLE RETORT !LID. 


SABBATON’S PATENT 
FURNACE DOOR AND FRAME. 


SELLER’S CEMENT 
for stepping leaks in Retorts. 


GAS GOVERNORS, 


anc everything ccnnected with well regulated Gas Works, at 
low price, and in complete order. 

N.B.—STOP VALVES from three to thirty inches— 
at very lew prices, 


SILAS C, HERRING, 








JAMES B. PLOYD. 


JOHN J. GRIFFIN. 





Patent Anti-Freezing 
LAMP POST. 


THE BEST, 
CHEAPEST AND 
MOST DURABLE 
POST EVER OF- 
FERED TO THE 
PUBLIO. 


,{ WoosTER, OnI0 
Jan. 2%, 1871. 
J. W. GRAHAM, 

Dear Sir: Yours of 
the 14th inst at hand. 
In reply I would say 
that we have tested the 
six anti-freezing Lamp 
Posts purchased from 
you, and find them to 
be all as you represent- 
ed. Whilst nearly a 
dozen of our sixty-five 
Posts were frozen down 
last month and first of 
this not one of yours 
was affected by the 
* heavy frost. What can 
you sell them at? 

Yours traly, 
Lucas FLATTERY 
Sec’y Wooster Gas- 
Light Co. 








Address the Patentee, 
J. W. GRAHAM, 
Chillicothe, Ohio. 








LUDLOW 
Valve Manf’g Co., 


OFFICE AND WORKS 
938 to 954 River Street and 67 to 83 Vail Ave 
TROY, NEW YORK. 


BRASS AND IRON SLIDE VALVES. 


(@ouble and Single Gate 4 inch to 36 inch—outside and 
inside screws, Indicator etc.) for Gas, Water and Steam— 


HYDRAULIC MAIN DIP REGULATORS. 
ALSO 


FIRE HYDRANTS. 


SEND FOR CIRCULARS. 





REFERENCES FURNISHED. 











NEW YORK SHOVEL WORKS. 


MANUFACTURERS OF 


SHOVELS, SCOOPS & SPADES. 


SHOVELS AND SCOOPS A SPECIALTY 
For Gas-Light Companies. 





DEAN’S PATENT 


COKE SCREENING SCOOPS. 


Frames are 12 by 18 inch, seven bars, best Malleable Iron, 
They can be mad to screen any size desired. 

A. SEE & SON, 
1358 Broadway, N. We 


REMOVAL. 


BUTLER’S PATENT 
Coke and Coal 


SCREENING SHOVELS 
MADE FROM BEST MAL- 
LEABLE IRON AND STEEL. 


FURNISHED WITH LONG OR D 
HANDLES 


404-ly 








Perfect in their operation. is very 
strong, and from their great durability 
vastly more economical than any sub- 
stitute, Refer to all the principal gas 
Companies in the country, who ac- 
knowledge them as the “ne plus ultra 
of Coke Screening Shovels, 

Ordersaddressed only to 

HERRING & FLOYD, 
Sole Agents, 
740 Greenwich St., Ne Ve 


2 I still retain the original SapBa: 
TON LETTERS PaTENT, and have granted 
no rights or privileges to any other 
parties. 


Prof. Henry Wurtz, 
Chemist and Ceologist. 


Offers his professional services, in the field and the labora- 
tory, in the investigation, by the most recent and advanced 
sc.entific methods, of all questions of Water supply of towns 
dwellings, factories, steam-boilers, etc. Chemical Analyses 
of River; Lake, Spring ana Well-Waters, made by the =<¢st 
mproved methods, 

Prof. W. makes a speciality of Gas CHEMISTRY, and the 
Analysis of Gas, Gas and other Coals, and Potable Waters. 
Has special laboratories and unequalled facilities for these 
purposes. Formerly Chemical Examiner in the U.8S Patent 











Office, and pe-uilarly competen*. 
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SAMUEL DOWN, President. 


WM. H. HOPPER, Vice-Pres'’t. 


WM. N. MILSTED, Sec. and Treas. 


T. C. HOPPER, Gen’l Sup'’t. 


AMERICAN METER COMPANY, 


Wet and D 
Registers, Meter 


MANUFACTURERS OF 


Gas Meters (with Slide or Rotary Valves), Station Meters, Dry Centre Valves, Pressure Registers, Pressure and Vacuum 
overs, King’s Pressure and Vacuum Gauges, Exhauster Governors, Experimental Meters, Watchman’s Clocks, Etc., Ete. 


B@™ Sole Agents for W. Suaa’s PHOTOMETRICAL and ANALYTICAL GAS APPARATUS. 
A full assortment of the above kept at the Manufactories and Agencies, where orders may be addressed, 


Agencies. 


87 Water Street, Cincinnati. 
20 South Canal Street, Chicago. 
511 Olive Street, St. Louis. 


American Meter Compauy, 
512 West Twenty-sceond Street, New York. 
Arch and Twenty-second Street, Philadelphia. 
548 Washington Street, Boston. 





x 





HARRIS, 














HELM™ME & 
Successors to Harris & Brother. 
BESTA BLTSsEzED 1848. . 


MecILHENNY, 


PRAGCTIOAL GAS WATER WANVPAGCTURBES, 


Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa., 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus; Also furnish all other Articles 


From our leng Practical Experience of the Business (covering a 


appertaining to the use of Gas Works. , 


od of 28 years) and from our personal supervision of all 


Work, we can guarantee all orders to be executed promptly, and in every respect satisfactorily. 


WASHINGTON HARRIS. 


WILLIAM HELME. 


JOHN MoILHENNY. 








WILLIAM W. GOODWIN & CO. 


No. 1012, 1014 and 1016 Filbert Street, 


Philadelphia, Penn’a. 


MANUFACTURERS OF 


Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves), Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s;Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 


ernors, Exhauster Governors, Photometers of all descriptions. 


Letheby’s Sulphur and Ammonia Test Apparatus complete—also 


Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas, 
Coodwin’s Improved Lowe’s Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer. 


Also Patentee and we are the 


SOLE MANUFACTURERS of the oRIGINALand ONLY DIAL whereby the CANDLE POWER and PREssuRE can be instantly read, and all others are infringements. 
Special attention to repairs of Meters, and all apparatus connected with the business. 
All werk guaranteed first class in every particular, and orders filled promptly. 


WILLIAM WALLACE GOODWIN. 


(835 1y] 








CENTENNIAL DRAWINGS. 


Prospective or Geometrical Drawings 
of Buildings and Apparatus, suitable for Exhibition Pur- 


poses, Finest work. Address 
F. H. MULLER. 


126 East 52nd Street, N. Y. 





GARDNER BROTHERS, 


Clay Cas Retorts, 
Retort Settings, 


Fire Bricks, Etc. 
Works, Lockport, Westmoreland Co., Pa.) 
Office, 96} Fourth Avenue, 
PITTSBURGH, PA. 


J. R. SCOTT, 
en'l Agent for New England, 
Washington 8t., Bost a, 





HOWARD KIRK, Special Partner. 





MURRAY & BAKER, 


Practical Builders, 


And Contractors for the Erection of 
Gas Works, 
MANUFACTURERS OF ALL THE LATEST AND MOST 
IMPROVED APPARATUS AND TOOLS FOR 
THE MANUFACTURE & DISTRIBU- 

TION OF COAL GAS, 


62” WoRKS AT THE RAILWAY DeEpors, 
FORT WAYNE, INDIANA. 





We manufacture Bench Castings, Washers, “The Im- 
mersed Multitubular,” and Atmospheric Condensers, Wet and 
Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single 
Gas Holders, Wrought Iron Trussed Roof for Iron or Slate? 
Wood and Iron Trays for Purifiers, Coke and Coal Carts, 
Wrought Iron Screening Shovels and Castings, and Wrought 
Work of every description for Gas-Works. 

As Mr. Murray is a Practical Draughtsman, we will furnish 
plans and specifications to parties or associations, or will wait 
personally upon’ parties contemplating the construction of 
new works, or the alteration or extension of old ones 

The most satisfactory references can be given, if required 
“ore rience and commercéal fairness which character. 


We would fally invite Western men to call and see 
our works here, URRAY & BAKER, 
ee Fort Wayne, Indiare, 











B. 8, BENSON. | 


MANUFACTURER OF 


Cast Iron Pipes and Fittings, 


Gas and Water Mains. 


All sizes from 3 to 30 inch cast vertically in 12 feet lengths 
.§Office & kactory 52 East MonuMent St., 
BALTIMORE, MD. 


Cc. CEFRORER, 


Manufacturer of 
GAS BURNERS, 
GAS HEATING AND COOKING APPARATUS. 


=-FITTERS’ PROVING APPARATUS. ETC.., 
No. 248 North Eighth Street, Philadelphia. 
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2.64, American Gas Light Zournal. June 16, 1876. 
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MORRIS, TASKER & CO., Limited. 
PASCAL IRON WORKS, PHIL’A. 
DELAWARE IRON CO., NEWCASTLE, DEL, 
OFFICE, NO. 209 SOUTH THIRD STREET, PHILADELPHIA. 


Office and Warehouse, 15 Gold Street, New York. 
Office and Warehouse, 36 Oliver Street, Boston, Mass, 
FOR GAS WORKS MACHINERY, ADDRESS OFFICE, 209 SOUTH THIRD STREET, PHILADELPHIA. 


Manufacturers and Builders of Gas Works, of all Descriptions, of the latest improved Plans. 


W ROUGHT IRON ROOF FRAMES.—For Slate, or Corrugated Iron Coverings, with Cast Iron Cornice Gutter. 
Iron Doors and Frames, Wrought Iron Pivot Blinds, Windows and all kinds of Castings and Smith Work 
for Buildings. 


BENCH CASTINGS.—Retorts, and all Castings and Wrought Iron Work required for Setting them on the Latest 
Plan. Tar Gates, Wrought Iron Stand Pipes, Retort Lids, Cotter Bars, Coal and Coke Wagons and Stokers’ 
Tools. 


EXHAUSTERS.—Exhausters and Compensators, By-Passes to pass from 4,000 to 150,000 cubic feet of Gas per 
hour, with Engines, Governors, Pressure and Vacuum Gauges. 


SCRUBBERS.— Single or Multitubular Scrubbers, with Self-Acting Pumps for Ammonia Water. 

WASHERS.—Cataract and Single and Multitubular Spray Washers. 

CONDENSERS,.— Single and Multitubular Air and Water Condensers. 

PURIFIERS.—For Purifying from 1,000 to 2,000,000 cubic feet capacity daily, with either wet or dry Lime, or 
Oxide of Iron, and with either Ash Rivetted or Wrought or Cast Iron Lime Sieves. 

CARRIAGES,.— Movable Lifting Carriages for Purifiers, arranged either for Floor or Overhead use. 

METERS,.—Square and Round Meters of any capacity. 

GAS HOLDERS.— Single Lift and Telescopic Gasholders, with Cast or Wrought Iron Suspension Frames. 


GAS GOVERNORS. — Station Governors, with Regulating and Indicating Columns for Inlet and Outlet Pipes, also 
Dry Governors with Flexible Diaphragms for Underground Pipes. 
STOP VALVES.—Double Faced Stop Valves for Gas or Water, from three inches to forty-eight inches diameter. 
These Valves are proved on both sides, with a heavy Water Pressure, Flange and Bell Pipes, Fittings and 
Drips of all descriptions. Steam Boilers and Hot Water Apparatus for Heating, Building, and Gas Holder 
Tanks. Lamp Posts and Lanterns. 
Sole agents and manufacturers of Morton and*Holman’s,and Munzinger’s Patent Self-Sealing Retort Lids, 


a ee aaae of Wrought Iron Welded Tubes, Plain, Galvanized and Rubber Coated, for Gas, Steam, and 
ater. 


Lap-welded Charcoal Iron Boiler Tubes. 
Oil Well Casing and Tubing. Gas and Steam Fittings. Improved Sugar Machinery. 


P. Muuzinger’s Patent Ash Lime Trays. 
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In use at the following Gas-Light Companies: 
Pittsburg Gas Company, Pa. New Orleans Gas Company, La. Augusta Gas-Light Company, Ga. 
Peoples Gas Company, Baltimore. Salem Gas-Light Company, Mass. Huntsville Gas Company, Ga. 
Lowell Gas-Light Company, Mass. New Britain Gas-Light Company, Conn. Chattanooga Gas Company Tenn. 
Lynn Gas-Light Company, Mass. Rahway Gas-Light Company, N. J. Murfreesboro Gas Company, Tenn. 
Albany Gas-Light Company, N. Y. Trenton Gas-Light Company, N. J. Hagerstown Gas-Light Company, Md 
Bchenectady Gas-Light Company, N. Y. Elmira Gas Company, New York. Hanover Gas Company, Pa. 
pson 4 oe N.Y. Erie Gas Company, Pa. ™ Easton Gas Company, Pa. 
ersey City Gas y, N. J. Columbus Gas-Light Com , Ohio, Uniontown Gas-Light Com Pa. 
St. Paul Gas-Light Company, Minn. Westchester Gas-Light Comp. ~ y, N. ¥. Coatesville Gee Licht Company, Pa. 
Cumberland Gus Light Company Md. Santa Cruz Gas Company, Gal. Houston, Gas Company, Texas. . 
Hartford City Gas- t Company, Conn. Lawrence Gas-Light pany, Kans» Wilkesbarre Gas Company, La. _ 
Richmora Gas Company, Va. Salem Gas Comes, ¥. ‘ Middletown Gas Company, New Yor¢ 
McKeesport Gas Company, Pa. Indiana Gas-Light mpany, Pa. Washington Gas-Light Company, Pa, 
Middletown Gas Tight Pa. 4 Peoria Gas Company, Princeton Gas-Light Com: 2a qd. s 
p East Newark Gas-Light Ooenpen » Noe Moniciair Gas Company, N. J. * Newsck Gas Company, Ohio. 


Binghampton Gas Com Nd, ¢ Williamsport Gas Company, Pa. » “Pontiac Gas- t Com , Mich, 
> we. Wooster Gas- Light Company, Cas. % And cola other Companies, 











